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ftIS 



j ( - j yj l 



■*lj LI 




$*ta 



I 



JLflcja i^js 4-Loliejj tjLfcAiJ j| 5Lj_*. jiiii>ij t fV t gi 

fiLoJjI t_)LjSLJI I JUfc Jijjuaia * ,i *m (_yJ..> <-Mif Jl9j 
3l j^tl aIc jLu-ul t-oL>JI ( _ r j-t^ J a j^I&jJI < J : yjjJI 

4jjoL*j < iUTI 3 jK (Jsi 4 1 \>\\ AjIj^JIj ( _ y jj3^>JI 
_ JjjLujj . U> . » ^ a JSLtiij _ 4_j3 /*J^-5j <^<^- iCxj^SJI 

4jIj>jJI ajLl Ojj *■"'.> 4_ 1 lul.U *JI_jl!I Cjlj, .1 "t,,,.^— a 

CjI t fl" ^U /-3 t— iLuj mJlII t±j|i,l ^> " (ill (L>-| />* ;.'■■ ti ( 

ST "^ ^* ^ £ . «^j m -y.il {tie. 




4j iUTIj 4-bqJUJI Cj^L>J,I {jjJS ajj (J£ fjt/^uij 4-A^c.gjLa 4ju»LstJj i<JjLgJI i _ 3 _*lxJ1 
£*iaVI (^^JlJ! ^jUJi pLol ^lij c_jbSJ1 I JUfc chjj-r^ <jt U£ 'e^l ^^UJI 



J-caJ 



tjl JaLj L*£ t^jl mmVI ^^ 1 y\ ^j;^"j 4 jiUtl a^IaJI tjijL-i-a ^ jlj^LmL 



4 UJJ 











1! 



2 



f.\-oAcj .j^-Lfl^J JjL_2t_X» ^q.lc (jj*\_i_ul ^yl^ 1 u I c 

Ol jJLo *Jl (jjl^jj JoL_j ua_H ( jo<1 Ml! £j_C 

(Ji^l J JJJLJ <jr^ 4-ulj gjS^-i,r «..<!( Tl j 4_^ jJj-ujla! I 

jj 4_LaJb»Jl 4_&L*jLj ^4a»j La (jL_aJ VI ^£jJ t - t y »j 



L. r„n \ 



*Lb ^ 3-iic. JuJaXlI ^jJI >UtU^JlL» 4-a\1 dcbjjua | 
uli JLS_9 i4jj. Ju-Jl 4_la^Zjj>J1 4iaj^>JI 4^jla || 



J!U ^ 4jL&U ^j^IaJH ^J-*^ pLJaJI <j-« JL*j (^ JJI ( nl^Tl (jr^^ 4 JJ^J-N 



Cua£) I iUwL** _ L-Jall 2Lti£ JU*c 





o»xa» 

^Ju jJa ^L^yt jpa t £jJJ tfjub ^j .43tal .Vi<l 

^JjLrtjVI aIaoJ fju Jl3j t 4_dl>. 4^uaj3 ^>*jj (J^ 
'U^> ' (JjL- 5 *^ J-^i i«Gl j >. 4 i^-t 4 LgJ Cii "i *v (^yoJI 
4 jrti Vl CjLIjLj ij) ^1 jJujj . 4-uLtn 4_Laj^j>- (*-*^J 

f^-6- 3 (_33 3j >' " * j*^ I *■■* ^ i, t ^ mi "i < o <4_UL!l1I 

^LfiLAJ .« m jl5J .iSj mi til J^'m.U CT k. jjLu ';> *— b * ■■■ ■ 1 j-^ i >Aju 
j— ua_xlLi *j j ft 4jj mi j 11 4 mi j «"t ^ JJl j tn ttl 

i-aL mi ilSI <jV i(The Genomic Era) L3 ^a^ «j->Jl ; • 



•J I . •» 



(J_j JeJi ^ 'fl «J — C.1 ■•■ j ^ 

1(4 ilijtj i ii j_£J — II Jj— aZLtull 




\j $ i ("mj q\ ^jj^Sall (jia-suj j-ax I *-Lj JL9j <4_ijL<~uj2| (Jg.ft'i.jiuq (^^l^. 4_re-ualj 

5jU^ ^yA SuxtjM^tl 2UIII 4-3^jtx (jt a^jlaju jlojajj .(The Genomic Bomb) 

1 ***** 

2L*£L>J1 £>* IjJLfl jL>. JL3 jijKj.n aLsJI (jja 4t .ftjJI 4j>*jjJI oj-fc ^J QJ taJVl 

»4jI j (jL-ujVI jjfc j-uJuJt IjLfe uuuo 

<j «•"»<; (^JLJ U'V? ?-^J i(_jL_jSUi I JJt 4-J L "-^ ^^ j j^ <i **<ll OljLJ (jr^>*J *L$> f -"" .'^ 

jJalU-t (jLSj iCjLb tli^lj <U Ci,„i ->oi Lgj V '^>->*1 C(J 1 ^1 I $\c (Jj->uj Ljfeji ^A 

ZjJj^j CjJLAjla 4-o-tdul (J^oitJ lj^ IjjJjjo 4J jJj (jl L^Lc 

LlJj ^ jJI ojJ! J& >aj 

l.li L 11 JLU /QJ jj] ( ? f <«^*-J 

lljl^r I ^JJI tjylaAJ ^li 

4-l. <^.l<r 4 a j li'*- t<.l^.< n j aj tc-Usij JSLjo tJ^-Sj L^JL>> q[ liiI^ i^j^-^' *— »LSlqj 
(^JJI (((iLtLuXI)) I ^ ■> J j C«urtL>-j 1JL1LJVI cjLjoI t^£ <.it Mill CuimI W-^^ 4,-t unu 
«U (J^AjJ itijlJ^U j,.«i"«-(i,Ltl cjLsoVI {jC L^IuJjJ-tuxJ ^iaL>Jl tf jl li" r V LAjJStJfc 

4„iT j ^T>tJl tfJLA * 1 ulnr.1 (^ JJI ^ U«*1 Lcal^ t^^^jj^—^Jl 3l j ">JI aJlC j^ojjJ (_^lJI 

** •• 

•— ** M 

La <_ r Lc J <> " *J -ij-ljXI (J-m rrw JU^L->o (jl ^^Aj *4 j <>lf 4 a j rt *w Jj-^ jj-« SljJLl 




ojrtuM 4J$j-*l ^^/m J-AJd! jjjlajJ! l«J-* "*-*J 4jusL>- i^)^- 4 -^ (J^?^ L?^ ^-*L)>^ 

^j^j-L^^-i-i^ ^ ^11 jjjJI L$J o^i-^ J^\ ciLH^l fj^H*^ *-£W 

V j-ja'i/ 1 1 JLA Ij^juxC ^yfl (_£j_i*? 3j-ja SljJU Ailaj V (jr^Jj (4_tU-*JI LjjLjjv (j ^ 

(jjfcUtl ij\jl\ aS&\ <jl cJaL>. t t_jbSJI Ijla ^Ij^t JM»>j * L^Lh*- V^l*^ cr*" 

(jl „lS"l r I (_3-uV t^) u5"i (<iU foe ajjjuauli q\ (j^-*^ L*J ' \jJt> ljj-ua£. ^^ 4_2_uL>ij 
Jj\\ SjLiUI Sjalttl jl5j&1 «3ta...jfl 4Jjj ,4Xa? ^1 Jiij ^ ur^l ^«JLj»J1 jjJ 

4 A t tf"<<<iU 4jL2_ljJojj (4_jj|j^Jl &j n miTI ^J^. cilJi ^^ Lcj t^j mijh >j.Lla J I 

t-Z&JI ^ gjiil I JLA (j' J-5-J-ct (jr-iJj-^ tiJJjJj t <_)l "i< 11 I JLA L^JjLlj ^1 

. 4_Ja_ULJ_(_u (^Ju 1 

4JJJI , hSitf ^ itu^ ^(j^-AAi! Q^aJl 4jL^ ^ a^LJt 4-UV ^jJl J5U1! 
^Jj c^ja^iaj jjut^aLiJI fj^>Jl ^^j «(j;j i!u-Jl ^Jj-S" < u.U (^^i-c Sj-iL^a cjI^^-jjG 

i^jaloJll jlj-fl2 ^M^Jt ^.njV m"i TL (*Lj-aJ1 Cr^ 1 "JJ 1 -^ cr^ ^l^T) < _ 7 ^1 LoLp- 




La J-Aj i.iloll f"J|>-^ (J-* ^-V-rw fj— 3 3-lVj cl^ *^^->^^ (*J (j-^oL!Jlj wjLcoJI 

1 1 « q > ^ ^IjJI jjU"<U ^j (Genetic Medicine) olIijjJLl <_<Llj ^ o i mj 
4JLj-_<j-_cuj l^-^ ^° 4L>Lj-ujj Sjujlj*. Jj>^ L^_l_>JLjtX 4-jjL>J1 oVjLj>JLt 

^j (^yjJl 4_jJLjJL*JI 1 -m,i i 1 \ L^L_>. 4. aj_£*i jj] (3^wCJ Lflj ((3 jfi y]\ 4-3. 1 j^>J I » 

CjIjJJS {jl\ LxJLv I^miJ *** fjy^l jLg-C-VI i.U i u jILa 4JLLaLt 7e g < a" (_^lH <JjL-ujJ1j 
^jic-UilN ii^* J>U- 1^>L^ <^1 JSLU1 {y* 4-JUk oj^ ^ er^ *J>1»T 
Jlaj 4_udL>. idjlj-iolj dJuljJu r-L-nIH <->< a I £-j-ti>j>j O-usj-C j-tuuul *j»>Jl ^y&J 
.(jL.^VI fl nrH ,,.V 4jjL^JI CjVjL>JU ^J '^r^ 4-J*-JtUD jiLJl CjjJJ 
tJ ^.<-nJ La JjaJiLst-ll 4jjL>JI CjVjL>JLI <j-C j im C. ^jLskJI £j_>JI (^ CxjJL>Uj 

5jLcV 4_still Sjj^jtiaJI (j^J i4jjJL>Jl dil jtrtitl jjJ ^^ <±uJl>J1 ^5>^ J^P^^^ 
(^ 3jfclU 3jjj-uaJI (^-J iLfcLJj^JU ^ylll 2LulLm^>-VI iJrulj^JI ^^^iaAJ ^ J-^^ 

^yU-tJI jj V\"t\\ 4_5t-tlu ^JJjJ Lr^^ 4_l£^L^-V1j 4_uj_jLoJIj 4_-lc.j-AJI c-ulj^>JI 

^uJjlJI jLSls'^l 7tj_u3j3j fjxbjJl,l 1 JLA ^jisj-c. ^A <7irt^j JL^ OJ^' (J* J^*jli 
diVjLcallJI (j^JU rj-Ls (jrfl Ct.Q Q.in\ JL^ (jj^' tj'j ttla>t-ttjjaj jj^-" J^-^l 42-tfljJt 
(jjj »l <i Irj (jh-ojJjLS ^ ijlj-ill p Lu^s Jl <a rf JjJ->- oLjJjt ^^Lc 4-tc.IU 
Jji>JI ^L»jV jIjUlL^VIj I^jL-oLAjJj 4j4jLa!l oljjU^ti oJl^j j^a'rll 'j^J 




l_il->» 4juoL>- jjoiJJJ Jjjfc^Ja JLLt-LdU jLCJfc-A JJjS jjl IlLujiVl ,_!] (jl^jjJIj ^S_<IiJu 

j^lojJI jLLl^VI jK f"il Lo iM a^j J^**^ 8 ^^Lji") it_)Lii5Ui lJui ajjlSjlj 4-Liaj±iJ 

g-1— i-O-Svll ^ 4Xi..a^ ^j^usj-aJI J.^-'wi JL- 4JG-A 3jbj^3 3jj_I£jlJ1 3jLi_(-u^U (Jj}— >Jl 
JbjJI -i^*x* (>>*LJ jf£jJ\ *\juJ$\ ^jj t^Cui^UI 4jlaLv t L-JUil 4_ii£ iAj^pJI 

4_iiSJ ( _ y ^>* 4jd£ ij^'jj Jl^*j3 j^jbjJI jLLjjVIj ^j-g-tlilt' («_«jjL>- (J-; **-f. jjJiSjJI 
a^jOjSjj *t_jC£Li1 Ijl4 £.lj-j>.| i^iuu 3^'jJL ** ^ 1 ■ >> .A" ! ^Cjj^SLII 4jLjaL>- i4juj-4jJ1 

7c_j_aHJIj (Jj_3JLj_JLj 4_Lia_<a_l!' tCjj^SLJI — ^^jIjJUlJI Juq^>-1 4jj_)Lj iJ ^ 4__lJj_*J1 

t_jLilJI I jufc 3.tf j ^ J^ ATI c^jj - 4111 juu - U*-JUs itJLJI 4_J£ ^jj 
m_alkhalaf@hsc.kuniv.edu.kw i^j^&JVl ju^JI ^^k. <_>L&J! Ijla 








^vA^U^U^.^* I I 



4*W$ 'inill <&\^\ *»k 



( _ 3 3 4_Cj^_x 2Lcj^>. OjJLj>. ^ * Y aI c (_j-<a— fl 

(_dj3 JLJa Ja^Jl <j Mu-^tj 4jV i>j_^>Jt! JbJLae.'t C 
^J ^_g_a ^i^j^-jJI £>"<-» cr^ * -* . ' W ^ < "\» ; 

JL3j *4_ALgjj ^JS 4 o-'^a m kilij jJbj tj-^i jH ^a 
4_<j^>. 0-)JL>» ^ ^,A0 aLC (_y^3 • 'j^A L^ ^ Ct"^" 




(jl (j»J^ <j-« ^-^"' L>-*' fV T 1 ^ ^.H -* & *^ '^-rH^JJ-^' 4 g i^ <t( jjr-^J < Lib jj, jlo 
(jyAj 4 **-f^i •ij-*J (jy-"' *■— >^-»- '"<-*' (J-* 3 V '*"> * : > (JH) i)rt >ll L.V-Jfc.^ (,*"<j "K t^ t iaj 

aLc (jyflj *4 j tr> -r miTI £j£- L&j i \ *~) ^^fl dJUj_3 « T * tj . _i » _1 1 SjU, 4_jj(jjJI 
^U-Tm *J tgJLSUj i l5Lj^al (^ S^JLi o JLAj i<±JL!i pjJ (j_a 4jjLw <"ri t^^. ^^ * 

jJLa t^pLj .«J1 <-if IWi i.J t^ilJuj L^ifc^ t>° Ashanti 51AUH \ $ A<~ <-,\.*^ 

4(3^"^' ^^ ( ?n ^ U^ia-jLa (j^sj^\ ^ya lj^ i..(» ^^ i^jJLju 4±JI Jj-Sj 
4UI <jf L_* t^lj j, t m *— >LjVI dJ_A <_y£j *p • ^ :<j_ujjj 5j^ < «) XeP'J^J 

jJLaJLn (^ *JL-u ..a j j rj ^uj-L-u_joJ 4_sLi < ^ul_Ll! ^j-a ' ■ ^ t^. j <; _ y Jl_juj 4-il ^a- 1 <<> 

JjusI ^£. (Scientific Research) ^'i ^ t\\ ial m! ;1l J^wf ^ <=- 1 -j^JLJ 1 I juk 
tL>< M , A l t < <>jIj * LLi^u ^jIj 'u^P- t>» ->? W-J ^j'jJ' ^ >»' *\ ^' cr^ J - s ^ 

5jLua-3»Jl 4j CjJ_j-cj (^ JlJI ^-«; I «J I a JLiltl ^^ j j-i5T jjj a^J (J^J (^A/^-^J 
C (.« <; i-u j_uaJtJI 1 JLA (_5-^J i^j-^^Jl ^j- 4 4Jj^l3 (jjj^9 (JM-^- 4_jj*^L^uV1 4_uj_aJ| 
. \ 7\ *°\ j 4 rt j tLa"ii tLtjaUa aj ^ "' i jj * ft J ^iJLxIl IjLA 1£ui^_aI La J « j (J-^J tL3DJ' 

JjudV! ^^uaull (Jjjij Ju*^l aJL*JI (j\^ t^y-i J? 4_j^j^c Jl>Jjj>. j| l^J-J^" 

^jlJI jl_p-jJ1 * u miTI jL^ I J_iLaj * Jj-oVl 4jjuJj_JI ^jj^ l^j^ ^L^j 




Lr°9-'.!?H j-oaaJI'&^I^j^ lijuj-VaJI'^JIj^JI pile 



l^ftaJt «UJ1 ^ >a»J iif >* aUftJf »*L# : ffi^^Jf 

(2>£, J-UtJ »1 O i ii 2l dJUfc /^loJLXJ i«CJlj-ja_oaj| 5^ rt mi )) Q^J^- I L&1 <i r nj iKJ^J^-jJI)) 
jjl (jr^C lj) t-.c-vj <*•>.; "fc- tfl-qLiJl *VJ_A ^LAil i^ dj-j_>JI^ ^Paj-aJLll <j_a pjj 
^^ Jj3 2?1 <_y-kl tj j t"t *J j^j mi j tl a^JLu^JI t_3j^_>. J Mil m "it 2LLaL£JI 5<;lj»^Jl 

5jl <iU L yu\ niL^ « I .jj . J» J1 <— aLoiJlfri jL oj < n U^ (j| :<J^JiJ ^j! L-taij LlAj 

<L>J 1 1 a *q *(J"*J-^ O - * L^J J^S-xmiI *(j£> MitU (J>-2JI <-->Lfli Mil's! a-A1 £)-a djLC 
£>-o-3 I JSLaj i4_jJ^2 Sj 1 *q JLU VI lj_u /cJ <— iLLi -sit ilsL-u^j <Ljj|j|jJt ^pslj-ai/l 

j-tL iS'tl jLatja ^^ ( 2^ fl '- JL l' ^JoajO 4_jl3jjj La I JLAj < {jjj ttixl \j ^jL>JI (j j ^i^l 

^hY-«* ^U^c^Jli^U^l L^j ^Lfl ^1 SjLjJt JMi. ^L-^Jl 

2^53 Jj-^ jj-Jy (jL^ '*^-<i$^ 5_jl-oL>- rj-J-^ (jr^ fVH^' ^^ c?^ Lki6 <«JL-*J1 
^oj^all j_j^^j : L4-A3 .^"u^i (^ylfi J ^.Tl«" t tjr AJt tl tixse-jJ) CjLjluLlxhJ SjuJux 

:J[^2il t—tsejj *CjLvLaJLu A^iLa ^j^i < u 4_4J»LaJI duuui i^-lh <a->JI ^Lb JjSLaj 
(J"i m "n r*J^*^ jL>*j| jjfc tdLpJt 3jLa ^j^, CjLajlt-a (j-* ^^^1 1-iJJ jl C»->>j La jjj 



tfJub <jl jj* 2(1 4„3j <3->*J t4-gjl j,»-tS j-u^VlC 4jujI (j£- *jLxC Ct^J < ~^3J J> " ^^J^ 

U VJ^ L* ^ nJC£l\ \jJt p*L*. {y> i->\^ i • * * ^J l^oll^ ^LL>J 

^jLaJLa i^JL^JI LuJaj ^^ /n^^tl 4_jjljud 4_uaJaJ1 6Jl& <jj tjj-^ < ■ * ^\J *4jr <i m 

tOl^JU <-^VT I jj^-Tl. a dljj JuLa i JL_>Jj c^j^tkJ jIj£jJ1 (j>^? ^W^^'J 'Sj^^Su-a 
CjLLa (j£. 4_jj^_C. 4_2j^Laj C< i Il£ JlJ9j *3jL->-lj 4-sr h ts> ^^ Ljl x -wt ^cj JlJ2lj 

33>a*< <.uI>1 S^j^JaJI (j^a 4_Li_w ^j j) i n <i > 
(jr — Jlj-jw J 4 ~r„ e\ is> ^jj A-a \ , Y (Jjl — jlj La <j| jj ua_Ij ^j| ^ 5L^ j <■ rt_ J 5^ 

3l^j ^A LlA jj t^H jj_>Jlj i7fQ^Slj_4 t_3j: I ) * ^jLtuJ jJ n-uiiii ^ ) i— lUj^SLj^a 
(JSj < l*^>- Tl ^yJj lfl<n*nfn ^SLcj L_ib^ t_flVI i (jA 4-aJ^ll 4x,jjj^tl ^ JLA ,4_ti>Jl 
t_£>j^>Jl ^jp IlISLaj iTlJu^jlIjI ^JajM ajJjj&jjS jl (^^JLj-uaJu ^ o mj La Jjj4J O^ 
^j] *LcL*Jl JLiljLjj t4_5fc_d-uaJI i_kJI 1 * ^y}\ T'LLso JL>.|jJI ^t,.i-nall <-i-JJj (^^lll 

L_fl^. (j^jjJLi T , Y (jjlj^* 4-tLiS (2A^ l -^tH *j^ ^*- ' ci'J^^ j>-^ LLaj ,3ljiJI ^J*.' j 
c-flj^^sJI (jjo JjL^JI ^SLI! I Jufc 3*ilj^ frLgljtJI p-lU" Mil < nj^j Sjjj^l^a 4Jal <.n a ^ylc 

S4 ^ji^il 45 Lcul I «Jub tJa-'-^a L^ajusj (j^-al (jr^* J-tHr (J^ '"'.' 4^j« <^la ^-^J 
juJjJI jALaJI LM^ Ji-|j -ij-*->JU ^Ktj JjIaJ! f^Q.^a ujI mi *w Ljjj! jJj 
3jUI J^Jo :<_JLl]| 4^- j";T1 ^1 1 il,^] 4 jlV 0^^ ^ • • (>« 63^ l5^I 

.^j-uja-wJlj (_p3j 2 1 jrU 4^LuJLl * rt t < 'r> Y' J^Lu J-iWl ljuk JU£. 4_uljjJI 

(jjo 4 jij^JI 4\iaj^>Jt A^a JL*. ^j (Megabytes) tiuL L*_u» VO * JjUj La 

^n g <t ^ ^ ^lae-'i-uui t(4_«jLSJ1 4J^u ^rt-t-a a-^l ^J^L>>) ^ji ir" tntl ^^ frLc-UII <JjJ9 




*J-I (j-*-- 1 t(jj '" *>V1 <.«J <^" _7--^ _p3lj-*-M ^..trt* a <_>Lj_*jjV (J_aL_CJI A$ rttl ^ylj 
3jj__< (_>_- 4_>Jl <J-*-»o 4u-_>L_- 4^Llajj ^^V i"u jJfC ^-^tlP *(*■$--- 1 I JLgJ Cj\ rtjitnjfl 
iLg^^Lc 4_t_u_> d>^J t(J-u__L_JU __£ A ' Jj'^"" " (^t^' ^jlolj-* VI CjL^jI (^^ J ^^J 3 * 
pLu_flMJ tf ji-iiijl <>£.J t4jj.lV I _>-aJtJ 4J_>L____5J £•}_*_ I J«wr>o ___*_ 4jjJI__ (_>£J 

.<Uu> (*jMj V (JjJ-**' ^djP' ^IjJtLjjl _j__ 
t4__>->U a^-t-JI jj^Tr^if CjIjJLj CjIj ft mi *m till j_i^_>i_ AJJ (jl U^\jT ^Jaj-JJJ 
J^^JfcJ ^JUl £^\-i_>J( J I »— tJi-f itLj pr_A.ui_L.Lju IJlAj ij__i-ll (_)i'V,*-]l _p-|^_4 ____ ^-Jbj 

__-_. *LLjj . J_L___JI jjJ_> <___» ^__j ictf-^-l -^jj_* £>L__>y ^j^-*! ciljjVb 

U V<a V_j £jj i( J__i_J| Jia_i_-j ijil_™_Jlj c_jL>ijV1 <jt (JH)tj A_,"n (^jjjJLtl <j]-- ciUj 
___• Lg_j^L_i_j *u j-l- 4^jL__Jl _)! j -wVl _)! Q^_jl__j_1j (ft^Jj (Jj T'ljjjJI 4J_u-uI^j 

.L_UJlI 4_5wL>J( JulC J.-Cl>JL! _j-4 L^ljJft_U_il *UJ LjM-- _>>» frl-JujI Cjlj i'^U 

jL4__l ___> t^L-i-l L_tj_j-__*-a j-j£.j l J~H^ JJ-" **- QJ>>J J '" A-}Ju->Jl 4JJJI (C4_l^ 
4_iill <^JJ _y-* (J" o "i-i (jP-JI 4_ = l_l__lV_M 3l_l_>JI c-«_1j_-w __£t 4»_l___>JI ( 3_ii_a-_>JI 

. 4_j__3_%_ujJ1 _jj--> (JT--II Ol_____JLj 4-lLj_>J1 

u ^ Vil _p]| aJl_JI Sj--" 4 i iK t _il m."<<V1 I JL^J ^-JL-JI £9l>ll j>----i _>^fJ 

_yaj (3-^' J"-" ^-*- a OJ^*d Lt-'' ^? kjLJ ? :J ^'^ c-fll Mi**nL) 4je-uaJI CuLSj '(JjVI I^Idj-ui 
^Lll-I L-JL(_b q\ 4__-)1__k ij_jL_ll Joj-cuJI 4_s_4_j _jjV*i r ii I jLa _)'* jj) <*Vtt _jl L-Ju-aJl 
J_»j_uJI 4^b-o__ _}1 : (Jj-dil »jU" m\ Jl-l£lj JSjj t d)^-'J O^' (J 3 * W^ O"^ *>_-*-* 

.^L-ajVI (J-LJAJtiill ___> ^J-J-J ^_jl_* I I4J Q^_V-L_y 4__>L_uil 4-JJlUI 6_L_ ^^ ^^ -_J 1 

J& ^Ij^JI oLc^LUI L-5J c_«"<" J$\ S-ulj^l 2Lil!l L__L___L<:i ^U. a__j 

J^lj-ll tf Jl_> a__? tjj-_j J_3j i^____VI xjjlIII ___* 5j-<Cl...i 4 (J^-ij-a __ic. 4jJ_»JI 
4_ulj5JI 3_UI 0' H£j "'M ^-- J, C^ CpJ^* °J^U U^ ^>^ LT^ 1 ^~-» (jr* 
oL__lc.V1 .Li L«_i tjui-Jj t4_j_>J1 L>L_kJ1 ^J>-t lt-* J >^>^' «? •_> •-»> -J I cr- 4 

(j-j->- (^yja-J-ll jjIauJI ^Jj-4 itJo 111 1. a jJ_C___jj t^gjl nil aJL__I (jl LjL-b J[^L>.L___j 
^1 c_6>_»-^l S^lj^l. Ji-vUI >^-^1 jL^VI 4_,U___o jJLiu ^ _^J-_J1 u<LCo 

. ^L__jVI (JjLiTuuJtl (jrl-- L_)j_j|j ^-jJLl>J| I4IA ^jS__i 




iy°3*'i?H j^aaJI 



j-a jus 4jIj^I1 (*ic (jL^ Ij&aj .(jUiJI <_dJli SLp* ^ 4_^L». <j_o>- 3^cj i^^i 

oLa-uaJI lJu-oj 1 i/ijt c<i<i tW\ o_flj . 1 AYA ^Lc ^ Schwan (olj-^ jj-ij-jj) 
aLc ^ Mendel (JjlJLa) *JL*JI JjJs ^ >»^ Jj-3. ^ l^Jl n~\\ 4 j^,,j<j <_u1j^JI 
j^j ^ AW aLc Fleming (»u.ito) fJUJI Jj-£ <>« cjLJu-uaJI u^LA^I ^<uj . ^ Alo 
((Juj-jlIJI ^1) aiijjJLl q] ^»jj o' Wilson (6>^tj) <«JL»JI fUaLuil H U ^ Lc 

iiulj^l cjIj^WI L^ cbjL^: ^1 4_J^I ^.jAj <jt Muller (jJj^) ^JUJI fclUnnl 
•tgi* Zaj&a 4JLUj 3UliJl ^ <<u^l J£ cA *1SLSJ1 4_r4^JI c^£1 mi f I*, <^j 

CjjLLoI Jl3j ;(^VH .ntY) iLljJL>J! ^ j .Iji^Jt AJb^Xt j? 4-JLill 4JLxjH 

(-ajus^JL cdJi ^^JL^jj i L yl>y^>Ji\ ^y< mil ^yki 4_pJI SjUI 4_*ailjjj 4_L>*jJU j) juk 
cjLLj3_>JIj oljjjl dJu4 J^-Liaj 4 j n j *s j *4j_j>JI 3jUI culjjJ ^IPb Jj-^j^I 

. ^1^ ^ 4_JI a^ f-^}_3 t4_A_»Jl SjLoll 4_uL$in tfjj inJI ^lirtf V ^>>tj >uo l^j <>i«i 

Jaia ,^iJI ^Ij^l 3jU! jf ^La^l! o^» jjLuJI A^VI o^ j-«Vl 4j|ju ^ 

i^rulj-C. i^jl] 4_ujjl JL£.lj_fl mS^ L>* Ojfi^d 3-$^ *4_jJbLxLa 4JoLji_±j j^xajj « 1 

Sjlii liUg I^Ujbf oU jJj ju njCAL 3-j-a-u 0! s'->j ^Aby * 5 -^' 6^ Oj^"<-*j 



iti.\\ 



(jl^J t4_jj|j^Jl SjUI j_A « 1 .(j . J» (j\JK-ui£j)2\ lj^J) rt i t, I (^yjJjJI ^Jjill <jiax^>Jl 

jL5JLcVI oL^ <±<^ ^Oswald T. Avery ^JUJI J^a o- ^iifLfi^^Di 



^1 Chargaff fJUN Jxa <>o ^Ij^JI SjUi) ^Lum&I 4_lLJI r.A.V^i ^ ^0 • 
£(j;j_>. ^1 iaLtd^ L (ojji^"'.! ' " t c/ L ^-j" t *tr^j-£- 'l? 1 ^-*') *<k<r^ j-udL*£, 4_*jj| 
juu I jlaj ifudjj.Sj u>^'j) Crickj Watson OtULaJI ju ^jixi *L>. jlsj t^j-*!^. 

£(j;jj>J jLual <Uj^Ij 4jl u^JiJl ^LujJJ ^Lc\£jLoj 1 £j « n \Ju^>j (jJj^Sj (JjjjujIj) 

r4_L-Lc.*uTJt jL>- (ji) Cr^ t( ' *0 * -^ **Ai}^" l)^ 0' ' ^J^ *^ft ^J-^J t(< ' *U • - i)) -^ 

LfcJL>-l 6^^ <jAW**^ (j'^J *J^-^' U-AJ^! J^j (jrilax>. ^o J>Uol 4J>l4J 

.(> ^j JSLJJI) i^Luall 4-Uj(>L>Jt 4o1lJL c?jS u^ La >K,\it ,j^\ Jj*. 





. jUjVI 2Uj!>CJ1 iLujjJUJI 4-L.UJt Jl^i <jr}-*-JI ^yl^ 3^^.^tl Sjj^aJlj .(jLwlJI 




■^o^ijtaJI jjaaJI 

JlS1c!» : Cf L L« 4-jk. uflj_<lj {^JJI tfjl." ( .iV oj-uuIj J^ <^te uiLilSI jUcj 

.2L5lj^l 3j>1H ^A«t.<j •■>»-!' q! ^ <AmlU JL^a LiiLiA juu^J ^11 ual.Mi.yCVl 

CjL«j1jlLI JLluJl \jula£ £jC jJt J jj y {yi 3*jJib 4 < <i n*i rjia (^ jJI JIJ-<-uJI £>$Jj 
^yj| 4jjj^uaJI CjLljjj^jJL 2LA>JI ^Jj^ 4jflj^ (j^J '^P^ 4ui>Jl <J>.U 4uj1jjJI 

^ 4_A>JI 4—JI rLl>u La ^jJJ 4^Lua^b LajjISuj 4_xi>J1 j^cu 4 jU r ^ya f> fl mi" 
cjLuJ ^a Levatij Tijo ^ULUJI £>£xj \*\ol aLc ^j .<_j!d ii"< t »VI 4jU, r *L5f 
!jla j-cLui jlJij .4_lJ1 m'j 4_jl^ J£ <ya (Chromosome) 1 j t j <^ £1 ->>-^J 

(jj-^j-^J 4 j n}-^>Jl 4 j )A\ J.A*~ {ja Frederic Sanger ^LUjj-J) ^JLaJI <j£Uj 

ajJI j rt '<*) Sickle Cell Anemia u *. mil ^^11 o' Ingram (^ l^_jui (jj^_a_a) 

m£J»Jj <io^ aJlJI fj\jj\£.j)Ai& 3jLi C-Ui_p (^ i U^tJ (i J j-LJJuJ <br.L(J lliJjCJ (^JL%Jbll 
/caI ^j ^tjrp^ail <Ll**LuV1 4_uaJl jSLuiJ ^pJI 4j1laVI (jIoL^jkVI JL>*! j-jju ^1 

^ujjVl 4 t j tU ^ Kornberg Arthur aJL*J1 4 ,u ; L* jjk >L*J1 I jla oLsLAl^l 

I Juk j -^T t^-ut^jj i«! .(j • «^» -J^ <jj *s>3 ^«upt jl (DNA Polymerase) ^ uJLl 

t hc\t>T\ 4Jlac jl (DNA Synthesis ) c-^^H M^ 6 - JJ ^ j*^ ci^' >* (*iP^' 
i LSU.4 ^^1 ■> tf "^ ual mi "<VI Ijl^J ^LataJuj i(DNA Replication) «i.j,j» Jl 

.(in vitro) jlu^Vl ljjojI ^ bj^it^ jl Lg,l;U«^l 
(j^j-d <,«i mi (jl Jerome Lejeune ^...'t^^aJI ^JLjJI c*aM ^o<\ ^Lc ^j 
^ f\ ij* Vju I j .» .j t^ IV j>^>-j ^J j>j-*j (Down's Syndrome) ^jJuil 

1 4.AJ-wl T^ (*^>J ^LjJu-Ld 4jjJ a-iLjJI ^jLcuJVI <±M"w Y^ f&j-i CjLjjljlus 4jMj 
j^fl j^JjjLIXI (^ps^jftj 4_jLuaJLI 4JL>. ^^ Lai .4_«t ^[>>a ^Jj cyJ^-J^J *^> C^ 6 *~*JJ 




2LjjIjjJI 3jUI tj^j lLjjJI (jJJ 5jL»iJ Jjl t-fll Mt"^! I ju* jl*jj . ->j <j * a jj* 

CjLojJjlII Jl rtYtl Lg-J-£ (Jj^ssj ^yjJl 4_»JLjSJ1 JL)Ju%_Ij j=. 1 oltll iJLt ol j m" m>T1 

• * 3 » * (>o Jacques Monodj Francois Jacob urdl.«i] <jL£ JU>Jll 1 ju* ^ 

(Protokaryotes) ^jill cjLu5}U» 3Um,U <LJ*J1 3jlo.j oLjISJI jl^i 4JIj$II 
La <-sl hi"<^1 aj > ^*\ ) aLc ^j . (Operon theory) oJLHhfi^' ^j^JiJ U>j <t . »j 

Messenger Ribonucleic Acid) Jj <.^tl ^^yju^JI c£j>U1 o^ *> "-tW l^ "^ 

ajJLJ « I .<j * ->» Jl jj_« i^V "<*i tSj^^i i^\ SjULI j_4>j k< I v(j .j . a» jl f mRNA 

*£rUj^jJI Igta (JSLcujJ (_^J( 4jtjjL<aJI (^oj-dj tdJjj *4jjIjjJI 4jL_ujJI (JJsuJ 

cjLuJLU! j>L=uj 4JL>-jII d Ju4> 3 ,,j o "nj : (Recombinant DNA era) «1 .J . j» Jl 

(^jJI 4-iljjJI ^^alj-jdVl jjji JJjSJI £>£■ 4JjJ-<-JLl CjIjjjJLI £yj* J-±& 5JjL*^oj Jj^ 

jl^j '(l^j-jJI <— il j t jll->) 4_JL?Jt 3jl_ljxj oLulSDI (_>^aj (j- 4 ^ d 1) ^ J ^ J " J ^ *" 
J-t^j La ^Jbtj (Restriction Enzymes) S^jl^JLI jl 4 tULoJI djLujjVl c^ * m 

(j— £Lal (j— 3 *« 1 *(j * -*» Jl JL^>* * ^ J' >^-"^ (j^- U^J 1 -^ >* CljLaji^jVl dJLA 

* Lxflj d»La-ji^J jl tf J— A ^jlj .«! .^j . J» Jl 4__1j^w ^.1 f, 3J j ^4j 3jJ 5t_/« 

4j_Jj^>- ^ ^ irt 3jJU*jaj 4_loL>* (J—l^^L-u ^1 C L-fl^-tTu jjl JUlj *<(] .(j ♦ J» Jl 
jjja 1 JL_=w B^-jJLua 4 t U^ j^_ A LajI 4 uaL^JI J ' "N '-^ ^ j <b i((l <( j > J)> Jl 

(base4^jj^a ^j^l^I A ^1\ i jr^ rj'>-y W>U$ Jj^laJI «l *(j . j» _II Jj-^>- 
^ BamHI u <\ tM \\ ^±^\ I ^ jlr J&j % n ^yUl 4_jusL>JI 4JLuJLJI .pair) 
JL3 jl^I^JI ^,,^1 «l.jo»» Jl J^* J^L (jLi joUJj (GGATCC) t^LJLT 

4^oJi5t!ixuJLl ^j^Lj.aH CjI Jl>.j cJljjLju j-kulj r'jJi^-^ ^j-wL^I Qj A a Y * * jjIaTu 
SJLjJlc CjIj-a J>^JJ 4_ju»L>JI Jjuj^L-JI dJ-A .r4_o|j^J| SjUI J^la ^>£, j-t..jL*Tt.U 
CjI^II JJLaj Jj->JI lJUk » Uri^ > .. r«j)-J^I (Jp 3 L^^-^J t«l .(j • J» -II (J^" (jM- 




ilcl^Jl J^u^LcJl 0J14J (jl Ltlaj? c^J-jJ JLaJj (tflj-i-u L^ib^ju Vj 4_» 4-uoL>. 4_LJLu 
jl Hj^li L^JLaj <^t i mtl (^ jIj^jJI jl JJj-jJ! jj*}^ 4JLj < rt f^t "n Lo 1 ^ ? o ^ 

c-tj-oLHij «? .(j . j» Jl J^>- xjjjVl 1 <j j ^ » Unj ^ylJI cZjI^JLI jjuc (jLa IjlSLaj 

LJJL^I I jl %\.«°l <4_) 4 i^liJl 4~Im.Im< l^ja jl^O ^1 ^jIjJI ->JLC £-A l-ljla 
^J^-J fej-O-* (JmLlm) (Jj)-iLq Y * * ) VoJo Cj|jt.u^tl j^T J-^J ^ (*^J L?* 1 .' ""^ 
(JSLuiJ Llo-uLIujo (J^SLl-oj tcjJlLu (jAII f l^rttl JJLC (jJ-3 Cjmj^J VI J^>-Lj cLft-jlaJaj 
J^ua^Jl (j£Lgj (jyjJl flnntl JJLc J-toJ jLd^ tSjj^uJLl J^o^LjjJI JJifi *_a m£JjJo 

l^lr ci^jLL ^1 J^}LJI c^>L£ I j) tk£a ciVT 2ul^x. j! <c^>U1 l^! ^> 

I^U! 5ULJS ^Vl 

SL-^ljj u If j j >*s Jjv uu ,i rL <4 * UL5JI ol <w>J^' L-^l mi "<^l (jl 

4 <-uljJ tr-^ j. ..l. j„ ^ (jSLiicJ ^^ n.lj (4__L_i_fljj 4.1^ mi 4_Jaj^JLa_j « I .(j . J» Jl 

L&+A (j-SLj (*J c-ai m, KVI lo-jfc J_us 4_>1 t S ^ 3j_^ ^ }L£ oLjj^XI 

« I «(j * J» Jl CjLjj^j*lJ ^SLstallj SjJo-ixjJI 4jj*jus1 <-^-taj '« I -U • -i» -II 4__*_uljJ 
(^«j i^itl l^td <J£ auJ (jj-^Jl « I *(j . J» Jl 4jjjj>. (j| ULLoj LJjSj JLofl . 4-b^iaJ! 
i it <»<tl j-A IjLAj ( J^laJI (_y^ J'J-O-* (j-"L"l (jj) J la T * * (jjl^- ^J>J •^ ^ f*^J 

oUj>»V| Ll^! r,fl^"<l 4jlULsJI cjUj^VI \ 6 r* oi_^L^I ^1 U -"^ 
^ SjL^.1 USU>» ^.i <rt>t ciUj J «>i n ij t (DNA Ligase) 2u^k^UI jl ikjI^JI 

(_y^. t.qjLa ^Ljj| (j_a (jSLpJlH ^LlJLjj 1 1 ^ tt-i^ J-jlj 5j j t <*->fl x U JiTI JajjJ 

4_i!J_fl L4JI (^1 ^(Recombinant DNA molecule) 4ii>A «f .(j . j» cjLI^v 

4 i» ^ a 4_ljJ_>. ?^LlJl — M-i-a - AJJ (jLS t(JA ai"i ^fc ^ (jJjJLua_A (JjO « I .(j « J» (jji 
LjjJjSLj j I 4_*jjj^- (jji « 1 , (j , j)> ««a L^_LuaJj L^Jojj AJ ^Luuj] ((I ♦ (j ♦ J)) (j^O 
t3^-j ljLjuo 4_jijJ3^_>. (_yJ| 1 ^ ,!L-^J] (J_SLqj 4Ju_atA « I . (j ♦ J» 4_jj^_>. (Jj^SjJ 
^y£ 1_4J J^ 4j9^jjj>J| « 1 . (j . J» (jlJS JUu* Jsa^-uj ^S 2Lo^j^>J| j3lilj La JLlcj 
DJL-4J5 t(^jJ>. j»Lj_uJiJl (J^ ^. L ju < at I t'<*\ "n L_3j__tdO (jiiSB-^JI «l .(j . J» Jl tillj 




LT ag'ijT»ll jjnaJI'isjI^jg Cjw^aJI'CkiiljgJI pin 

^-uij 4_lL«jij ( _ y A-»-u3 4-JUjlI1 dJL&j i«LiLl^VI 4Jr mi til 4JnLLa-U Tim ill CjIjLiLo (Jj 

.4-U-Ijj jt 4lil>u -itjJtl (DNA Cloning) «I . j . j» Jl jj&5 4-tUc jl 
p-lj "< ^1 ^1 Gilbert^ Maxamj Sanger *\ U.«tl Ja-^>i > WV fl—c <^ 

<« I . <j . J» J I L^JLa lJlJLIj ^t^I 4_jjLj_*_jS)LJ! t— £Sj^-_>J1 S^lj^-dJ 3jLjJU>> 4_-Sjj-Ls 

j ^*'l) «! .{j . j» Jl 4t ml m jl i(DNA Sequencing) 4 njjlaJl aju* ^ <\ t «1j 

4_uLl.c jdl 4 l.uJ i ult 3*.|jj9 1 >\ <a * Tu^udl 4Ji Jt"<m 0JlA a] JLJr*Lmljj . f<— ajj-ttTJI 

tSj^o JjVj i^U3 I jl^jj ^Ovalbumin 4jjj^j Beta- Glubin 4jjj^s ^^ U^JLH*- 
glUr j ^ LuiJj^a ^ jjJL-i*1_i l >ojjJ 4jux»Lx fjA Pierre Chambon jj^Jsjj-Jt 

((jjlio) Intron ^ <i mj La aj (} Ao (J__>.j(j i4_jjjJtt t..i. J^J^ 4-^-lIoIj 3jj_ju3 

SjUi L^Jjo ^jjjpl 1 ^Jl 4_jJjV! 3jUI (j-\-°^ Jljlj tj^JLud jL$_». 4Jajj/l^j 4_jjIjjJI 

1 fll niljj 4 jl«i r j j 4 fi j "I *■ i n 'ilt (^J^L^i <jr lc: (Jj—ua-jJI ^jJS <jJJ J_Sij i4_L^iaJ1 
> ^A0 aLc ^ Mullis ((JuiJj-a) jj-I^JlJ! ^ijj-LJI dJuk L-iAj^l JuiJ .4Jj g ...; 

3j <iljtl Jcl— <2j jl PCR tjl «^> "< ^1j Polymerase Chain Reaction cm -a. k.j 

(jjlll CjLu_3*]I ^--mi/J Vuitj (JSLuij 4-ajj^Lail oAJb aIj VTmit ^j->- JLSj .^1 mi uillt 
CjLu^>J| t JLcLa 4Lj-rv JSU ^jLlic-uU 4_Ji- J£ ^d JLj^jj) 3jijjL3t_A tt ,ui /; ^-^J^ 
Jjl^ »1 olt.tl pi U*i nit dltJLtj (TSjL^lj 4jr ,i d'^ L^ Q^\ lj* .' '^It <jr l^. 3j^_>.jJLl 
(j-o j j '^ JJLC 4_tj/1 Oj J[)-C {Sj-^T ^J "' ^^' 0k-A-A c?^9 *CjLLi.'>tH |^U t a 4_4jjIjJ1J 
rCj^Lua-xJt jj ft-iia J (^yLuaxll J i -v 1 1 jjisj^s (.P-* (JL«-uJ2l ^yo\j^AZ 4-tx^.u.U Cjuj^JLI 

(J^Lj-SLlJI < njil ^j-^a v-? "^ er- 1 ^ ^Ji^'i Duchenne Muscular Dystrophy 

j! Bert Vogelstein d^LJt j-^lit > ^^V aLc ^j (Cystic Fibrosis ^yi.^j-^JI 

lZjLcjjJ jft {js***} l. i J-'^al 4_t*aL>. ditj ,tfU ^tj->> ^jja ?txij 4j^jttlt »Lt .aVt ^jLLsj^lu 
4 jU r *:LjI t<:IU ^Vl £-}LjU3[ f^C 4\Jj)j iii a (jj^ Cr^' (t^dLp^' ^-^J-*^ j-laj I ) 
^ JLiJI ^»>^>I 4_jfc-Liij i^^iiJI a! mi rt'iVt 4 jU f JM^ «1 . j . J» Jl lJulLusj 




CjIjjjII (j-A £^JJl I JLA (jLi till jjj t^lojuutl 4aL*£. £-j£ jjfc 4-iL>JI (jis Cy -uuSjJI 

cjLjjjJ.1 djukj t ( ^L^..MiJiU ^llajJll oIjj^L! j\ Tumor Suppressor Genes ^ «-i.uj 

Ijl^j (*J^J (jAll ^UpJL^^ J' CjLqj^J^/l (jLfl <jUt»j^uJI <UL>. ^^j .^jliJI ^jlSaJI 

^^y-iu^-tSJI L^jlo^j ^^yfl 4-uljj 2^»aIo Ji^kjJ 4^rj"u 4 jajjlall L^ojUa^j ^Lloji 
4-4-4-tl 4_uaijtJ| 4 n j a -kJI 4JfljjL.»i Mm CjujjJU (j*x»J 4 xiL j I JjalSul A^-oil (j] 
1 ^V *rn (Jlj>3=J ^JJ-* c£' M-^ UJ^-^ Cr"^ 4-UJ.J..4-I5CJ1 ^j^u-uVI £-xa->> (J I Ch-p (jr^^ 
£_r*-«J 4oU*il i>J-Aj (f <j J f ) J>^-P* <J*^' lil>^ (jix^L (jr^^i ^^ i^\ 

dJLA <j^£3 AjU j H ^j iRNA Transcription jl « f o J f » -M ft ,«„« ul 4_jJU_c 
Lxjj^ o-^J Single Strand ijJua Jcu^v ^ cJJLjj LgJ! ^j-ui 4 jli^Vl 4jjj11 

4 rt j ?> ->JI -,4jj^JLI «l *q . J» (JSltiu (jp-H <illj £>£■ t-oJUtJ (d j j a» Jl 4_jjj_ >. ^^ 

^ 'y-w juL&j (±u* Splicing c-mjl *u jl JI>j^I L^ ci>*^ ^L^j'CJI 4 u\\\ ^ 

I ^ J *q (Jlj— 3KJ (^1 4_JVIj ((|(j j A» Jl L^_L« (j^AJ ^^Hi (J-u-i-uVl (j-A 4j tJ-uL* V 

•* ****** 

^j-4-u.oj 4_V_f i,i Ti. xj.U (il j j a» 4jLj_». (j^if- f-iflJ (^*J' CjIjj-jc-IJI 4Ju& , 5^_alaj>JI 

mRNA y (Mil 4__lL» c L;f ^ ulj \ « jl tPosttranscriptional modifications 

oy±X l^I ^ <T' *yj3 lSj-^ *-fl>^ 4-^e-u»LlII « I (j j a» Jl 4_1j3-x . maturation 
iTranslation ^..n ^jla 4w^ j >l!l 4-tUx,j «t j j >)> Jl r<U>f.I ^l 4jj^JLL ^^L^ 
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^j-u^jjVI plj-jU I ^Lu 1 — a— j 3 < ill" 'iftJ a j) *f j ^»J 1 o3^J cr-*-^ *— '^JJ-^ 

t _ r Ll L^JjJa JUjjV (J^LUI .((I . (j .j» *JLu» £yC <U J Jj i (i j I 2GjjJLL^ tSjj <^t^> 
4^rpj^_Jl *JLuo j^fi. 4jj j mil 4jj^JU cW^ ^' '(•— ^H**) JJ-O^* (j^Li-ol ^ * * 
(j j - jJLa Y , 1 ^-3 ^i <^» tit (JiL>JI jjlsj^c (^ IjJaUo q5^J l£*-*-^ cA^Jt>" ' "J-* 
l*JI <g t<3 > 1 4 n \" ->Jl I CjLjLlj>JI 4_ioj ( _ ;r J3 Jjj-aJl 7tjubj_J ^Lxll ^JjJL^JIj .lj9j^». 

CjLjj^-HJVI jl 4Jj^al <r\tl (jjisLlllj H gff j,.j <U) CjIjj im^VI jl o*jj-al\ 
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4jjjJLI f«-uul 






i jjuiJj\'u\\ ' *jl" 



tji^J^'fi fiJ-5 



Human jl uASj^ltj 1^ «j o ml ^^Jbj O^' <^i ^ ^ v 2l_*j1^J( 4JL>^il 

CjLflLAll£^l j^fc 4-L>>jJ,l a Jub >J^ ^ <*Alj :(2uJLxj>i11 2U-4>JI) Genome Era 

Jl-oJaju 4.juJl--%. JS^laj jjlslj^oVt JLA 4_^JLju« aL<jI i-jLjJI Ci/aP'S ^U1 C^A5 

4l>.^JLl ojufc cjIjlj jl^j Gene Medicine cjLjjjI! < m . U ; (j^l ^.^ mj La jjbj 




Thomson J^vl_JI ^t ^ W r l_^ ^j (1 ^j £»jJU) Ian Wilmut 
(Y a^j *-^JLl) Human Embryonic Stem Cells I <V<U Lj>L»* jf 4jcl\ <>J\ 

J>Lx c^Li^V! I jla ^l jua 3 o^^J l^yi Slaj^l eiU^I 

*Ui>V! <>M Y-r Jo^jIo^ j^^^ijJi ^j .j^ji jk^yi ijub(> 

4 ujIjjl! Cj 1— ^_>> j_jJ I oIju jl_3j 'lS-j 4IL1 — jJ t a j ,m_>JI &f.\j-^ {ja ^JLSLJl 

jjlaj ^ JL*_3 jjj L^J 0>^e o' Cr^ 4_oJLA-i (^Ij Y * ^j ^i-^aJl 

JJ-"-" t3^~^ I l<f^ V Ml Y * ^-J £)-* I --i-^- '_5 1 t^l V lit <_.>.J l^lj J) & °> J Ml J I ' (J-* 

:^jikVt CiLul^Jl {jA&jj jL*u)U iiilj^JI SjAjalII Ja. Mjj^ j^* 6*- ^-^Jj^ ^^ 

>jj u >J \ 5*!jJ9 2l!jL>JL (JjjJI ^j)" i.« o ^^yl^- ^JLLaJI ^jjLliII ^j-<s p^j ^^ ^ 

^^yii: ("■ 7t'<\\j (_yJ-ll (JjJlII (j-^J (LaLc q^j mi r j 4 mi «>^j I ^ix'>- J*-^ <_ *-m>Ll4 

i(Jjjlj-jJ1i (jJjLcJjJI (LjJLLajj tLJI^p-uu! iIjuJj-a aju^uJI (Ij-<jujj_u (LuULl 

4_£t(jjJt Sj^-dJuJI lLLo! 4_1jLx-4 CjLuJLj a! J V"l.< id ^Jl g-^ji ritX\ <— 3JLj4 4 mi n i 




4^LuoVL) iCjLjJIj o\j^=*S\j <jL«-uJyi 4 1 u-s^ c?-^' c^^Ln^' (J-* J^i^ -1JL*J 
JliJI ^%^\ J}U. (>. diljj <L^}Lc UjU^j oL^y^ <-*.■■ «^1 er^ 1 

(j<aJL-a AjL-ua^U 4Jb^AL>. 4_£^_5l_a (_yic- JL-C \ ,<-u .t-i u ^jl lu*\\ <J£-J (^jIjjJI 

4JoL_iujj_j Cju^jo^-^JI 1 ^ j '^ Loj 4,,-l* j |I-> 4-j ljwjJ^-lj -*'J-* ?T'-^ , i Ct^ U * * '' 
4jj mi jtl 4,^r (n'tVl (j-* JJuc j-j-^1 4-mJ r fr 1 ^ j q L*j SLjjIjjJI 4-i-tjJ jg.tl 

4_jjIjjJ1 aj a Ai\\ JUJL^nJ aj JLnJS 4 j "hJI CjLuLSJI <j_a J-^-^ JJL*J ajJLj_*JJ 

LuL£ Uo ^j (t^ij^jL^JI >l^l) cj!ju_W>L» Y-o ^j L^j Lh L3 o<\<\ ^ 
J*- J-^f t>° L^J^- J ** *^ J'3t? ^J 'Mustard weed (jLxbJI Jjj^iJl 

Jli^ ^a.Utl ti*3fcjJI ^rij^ Lr^ L?4i^^ 5^p — «JlJ^ t^j£> Mi*tt Q>SJI ^J^ Cr^J 

5j tf u< tl 3*ilj-3 ^L^Jj (jyic (J^»-«U (LuULlj 4JryuaJI t^jLiLJI i L-uJj^ t \j7(\y'\\ 
Lp' ''':''' (*Jpj^Jt Pjj%.lIlj»j (_y g i u j La (JaSLuIu m^^j t ^^ ui j 1 1 ^j-uJLseJLI 4_ulj)^j| 
c-fllj^il Coo ^ *\AV a\_£. 4 j <^ ^JU ^J-i fjj ml 4 jjfej .(t-iu^ »." Tl j-t^Jl) 
juljj (NIH) 4^ <^U e^j-iii Jl^jJLI ^o ^jLj^W S^^aVl 4JliaJi Sjljj 

JUJLstJiJI ^J JW) ,n.*i.n) (j^IIuH ^J—uu-iil Ajij-Jtll 4_;LjijjJl 3^ dLMfcJj 3*;lj-Sj (J^* 




jjjpj'i l?II jjwaajr^jl^jg i*m\tiII»3Ij9JI pic 

<jr l£. I fl U r 4_l!T fC^-S tiU j (Jr ^ Lcj aj-u_»J1 ^yjS Sj^wjll lIjIjjj-JLI Jj-L^JlII 

(J^JajI J J!J ,' S^tJ>~^ J; * **' ' " v (^jJS y<i in" to (_yJJi (_^-iJij— ^Jl (,^3-j ujX\ 

. 4 n<a*" mil ^p^lj^ab/l 4j>JLjl« ^^^ 4_«JL5cIu_uJLl 

<±JJL>o (j In 'i ui I J ^yJS jjia-uVl Cj-jjJI <-Sj-C. c£JL3>.| (j^J * ^ ^V^ aLc ^^ 

$.1 — <LJ_jI «j jlJs^ ((J^lj-jjJI SjuI « i^y-Lc ?\ — tu. t II aL-jlLs (J^Lni ^^-jj_cj 

J>U.j <4JaL£ frftl-^U ^\j-Z> I^U-Ajl JjSj J< ,\i _ SjUJK _ (jj^jdl 
tjl L^-J-JS O-L^-l 3j_4_t-a3 5 «iK ; _ 5jL*JL*> _ (jui-u^Jl 4^v^j SJljULI 7-lr<*i^l 

da.L> _ 1_AJl_>.^ ^jLLa^ mil j^paj—A J-us t_j^»->J! J j fi 11 ^ i^> <>**< >ii Lg-tl a I 

i < j-u jjxj j-SLI I (^^ 4_tL!L4-4 ^^1 (J_i Liui^J I <L)LxCj ^.u-^ Tr-JiU j j) ^ o >JI r*L^j 

^i»j^ J^Li SLjS^Vl 2u_^UjJI oLLk^Vl JMJ^j ^ <\VT aU ^ 
I ,*i fl t SLa- j"*^ . 5 ^ ^ t, I 2LuLV"*iVl CjIjLlAJI ju>.t jlL^ mtl jllo <-jj^>JI 

4,..(, ii A.r^ (^J-a (^£- ^ $ *j '^ ^"-lI 4—q. je,i>> 4-jj1^_i_a ^j-o^Jljj^UI ^-^1 , V rt ^ 

aLiJI ^1 .rtSTi ^.JLc ) ^V*\ aLc ^ ^>AJ,i u <j"m 6? cA^ UU ^ .'i.r 

4_xJL!iJl 4jj_U1 ^^JlII^ tiJJj lJjLuij <j] Ur Lc ijilaj ...itl o^J-^ 1 L^ 

l^JLLa oL-^i * (*J -J^i ^ ^ ' (*^— ^ ur-^ ^J>^' 4JL_LSJI ,^31^ Jj> .^> -kJI 

3^|j^ C- J^ui a (jJLu* tJ^J * (*^ ^^ )^"\* (*L-C- (jr^ gl ts\ rtll J^)-C. f Jj mi A 

C7 ic ^_jj-j>JI pjj ^i-« ot VJ .*j jl^j > 'NAI aLc ^s ^j o< jtl aj-Li_>J! 
6^ ^i-jJI (^yic ^>^il Cj^xui. ^ ^dL>*^ u' i-^J «^?4i H o^J-^ 1 ' 




.aLc J£ ^-oUJl ^j-c 0^^' (J^ tr^ '^ ^^ Cr^i >*"'■'"■« ^' ^^ Lr^ 1 

^Jj 4 <i jl Mitt 4_jJL>JI I ^ j*^ Jj-st-jj tjyJ-JI 4_2_jj3jJ1 4_iJVl 1 j <t fl rtj aJ fi-^-S 
4-xL>JI ^ir Ij^Jaj t _- r IlJ t 4_l1j3->iJI da I j j t "i H ^ Ijj <i <j <ij aJ i4 i^j^o 4_lL>. 
^jVI 4_«Ja_djJl ^.Ir Ij^j « "ij aJ t^-uLLs^jjj 4_lL>. ^^1 ^j-sa-TuJ 4_^_xL_uJl 
4 j „<t UJ I LlUlLj i Lkj jJa (jX- ??JJ-^\ Cr^i ^ ■** -^ '-"^ 4_-t.L>JLj m£JjJ <jr-*-^ 

a »>> a^_»j^>. b <? >J A^-iSL! i^jLU^ Mitl <j^=>>I Basic Medical Sciences 

t_£.il j^JJl 4_uj_ JJ ti J_ua j^ujJj (_pajj,l 4_jas_p_J JL-ub m£1 1 4^13^ r n " 1, 1 4_jJl>JI 

1 i *1 's- 1 n A ,_^ ,frl p Q < * 4-JLJte_<LU-A J_>£J3 (ftJ ^Uo^ mil (_yJ^- t r J J^ > ^' 4,--ar., j ", 1 
j jf m£M 4jj In Ml 4 j ol til Cj^-tc— jJI 4 j ^ ^1 ^-Aj Vl 4_J ^jj ^ " mj V 
^\ 9-\ «A tTI m^jLjJ i—ij^ell ^Llll (a^Ji 4_jr.j>.to er^J ^ "^ 6 ^J t(4 jdj iU"!l 

l^_ji^ JLcl cm £jS 4jIj (^gjJij ^4-lr iZ.i.'XiS 4-jLj d^JljLjj (*i^ '^ »^ 4 .c ,-v- L& 

L>° (*-^>^^ CjA^-J L>^J 'L^J^ 3 L$' ^— *-» ^-^J—*-^ L^' (j^ D^>^>J1 eric 
Sfrlj— SJ ^fe-G 1^— "< -<■ n t f-jj— Jixj » J j 1 1 ^j^- (J^ — c f t f* 1 ^ ^* ^ ^ 4 -i/t>j 1 « 11 
dj A ^ J3j tCjl j LuL^.Ml 4 j!jL» (jj— ^ tiJJj ^jl Sj t (jg^— tlu-jj 1 a j ,m .,-».■} 1 

(J3 _J| ^ <>>*il J J2j t4 j *a- jLjIj " MfVl 1 ^ m Jut I J)^ rt "»"<T 1 J-Jj^ I aJL>o 

(_yi I^jj^o! C . "r. -^ j T * *T aL£, ^j *4_JjJ) \ A (j— « J—^5 'j * L^oJL>o 

f-JU ijj-A J-Aj VI i L_ ^jI (i_)J JlLo 4 ,.r<<-n ^^1 — <-uj| f3J '.".I ,<a ^J ts*\ *°\\ jaL^jl 

m^JlJ ajJo-j>Ji (Jjiai 4jijL_S_jO (J^-CJ (T fft^j (jSLclJMj *. ^^..An. 1 1 1 aj„ u ">J1 

5<il^_^ (j-x *:L-^_jjVI I ^ j ,q aj j^^-lll 4 t Mi.tl £ua 4__j__>J1 CjL_ljLSLJ1 < __)ia *_) 

. 4_u I jjJ I L#j^> ^ mi 




(jjjVjTiH jjloaJI'6^I^j9 r'*i> v.-»H*6JIj^JI pir 
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(3 .£! o , Y) sv 40 £^Jl!I o-jLh^ 
(3^ £ ,^) HPV p~j}\ ^^ 

(3 ^ tA) g-Li 



-(3 f ^ » AT ) 'jH^y L^JLh^ 

«-» (3 f 1 Y) S. Cerevisiae jUntl 



l ((J f* i ."^) E. coli frU^Vl i>j>i>>. 
^ — (3 ^ W) C. Elegance SjjjJI 
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CjUjISJI J-a JU£ iJJl l^j«t(jJ j-o #L£u¥l 4JLluj ^m^JI J>b JI4J :(V) J&uJI 

r<ULJlj-_>uIl 4_J-ij|jJU (l£LjJ_J<l| 4 L£>l_2w) j*jL_S_ItXI ^JLjlJI oL_«J-£L>. /U. gj 

CjL^tjVI £ya fjJ-^l I J-* (j^£L Oj S "' ^ ^M>^f (_a^ 1^1 <j1 jJLJI tiJJj ^J j JV 
<4JLiJ9JLJi Cj Lj I^-ijkJ 1 lLUj >^Ju^>. ^^yfi 3j^>-^JLI SjLuaJI CjIjjjJLI L$j J-c*3 (j^\ 




(jr Ll j_ul_l!1 (J3-I (j^o jl <JLj Lj l^_p"J 1 (jyilLj £>^ ' ^l""*- * AjJLi-a^j j^j-cuJ i^j-^-] 

juu 4J oLtj^l (jj» JL^JLI I jla tjLfl laSL^j .4_Li!1 Jj>1o ^j »^t U <>La_2JI 
Y • • > jjI^_j_s > £ ^.jj 5jji i^>H 4 jlj^UI ^jla^JI ^njTf^ (jyja (ti^jjSUI 4_lj-s 

4_uljJ.11 4_tjuJUL^JL if: < j » J 1 lZ-ct U"l r (i I ^1 (jjl ^Tt (jJ (J_ulj-_u1 (jl __JJ 4,4 iia 

4_ya jJL_>J I 4_Laj^>JI JuJ_>«j f-\jj <j^a 4 lijrt xi ij&^ (JjJJl jj>.^fl l__Ji^J1j 
£y* 4j1 ».tcJJ 4J1 t rttl oL>-L_lJI -sL^t^J. 4Jjl_3e_jo j-A oj\ ts>\\ *u3\j~j>J\ a Jl^J 
c_)jL_>iJ (jpJl ih"J) j ->JI <jL-3 |ji_Obj i(0-jjlj-_**J! <_JLLj I ^ 1 j < t\\ (jpJi ^^alj—dVl 
ijr Li 4_i^j^-jaVl c_jj^>Jl ^^3 l-ylj Lxi£) 4jjj^juaJI Cj L>- Lail Lj 4,j<a'>_<a <jj£JL-ii 

^yill j<mj1j^>J! g.1 Mr? TciJajJ (jr-SL^-M Jjjl_>J1 ^j .f Y • * Y aLc ^ JJb-*-^ 
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^jjoj'ij^ll _pnaJI"ikj| Ajg i a ij VsH'frSljCfrJI pic 



r ,aa 
y.A* 






I ,VA 



^L^-cuaJ ^ Jill 4^>L' 



^aJl JLx^JI 






I Lime disease 

dX^ v i;;tl cjI^JI 

i ___ 

I JL^^ij JjJ^I .-jL^JI 



Cr"$ 



iJ-LlJ 



Juj ajijjjl 



^H 



„\n.JI 



^>* 



1^1 Jj 



; Bordetella pertussis 

Borrelia burgdorferi 

, Chlamydia pneumoniae 

Chlamydia trachmatis 



Clostridium difficile 



Helicobacter pylori 
Leishmania major 



Mycobacterium leprae 
Mycobacterium tuber. 



Plasmodium falciparum 



Rickettsia prowazekii 



Salmonella typhi 

Try pone ma pallidum 

Trypanosoma brucei 

Trypanosoma cruzi 



Vibrio cholera 



^j^LLaJl fLj 



Yersinia pestis 





feifc*V4*\aft«^\ * 




•» * 



y*m 



(^ylUl SL-ljIj^JI 3«iLU f'J ^ 7- rt J-A :j»^l_j_>Ji 
Sl^j ^,3 1 ^ <t^i a ^^J^ cr^J 3-jliJl L^j^JL>o 

(Nuclear ^jjj-UI ajJj »J1 ^ <_ujj 5 jJL>J! 

(Genes) oIjjjJU J£ <j o <>> "m ^^jfcj Genome) 
5 ^ U;^ * 4_Laj >JLl 4__pljjJI SjULI L,^ j 5 L*j 

t (3jj-oill) LjJ^j^LiII Jib ^ *L>j3 ^1 

.(cJij^jOJI ^1) (Base Pair) ^jl-jiLs 

0-^ 3 J j j f jH*i ^Mitochondrial Genome) ^ ^^ ;UJI ^ ^ ^ 

Jib oj >>j a j 2>J^ « I *jj . j)> *\£j =j* ui— "*j^' ? y - ± > ^ ^— *-^J 




cA \ j"j>^JI £^! o-c 4_j;>^ ^V <tRNA J_aLUl t^iP' iSjl^H ^^m-^II 
cjI ^3^- g-J ■> ■> J-^*j (j *j : (Nuclear Genome) SI^JJI j»^JLo^ 

Autosome Lip <m«v L» n^ YY) 1 jt u«-> Yi ^ ^ mmU a^m->J1 L-alfaj 
ojjt> Jj U 0>^i9 ((X , Y) LcA (Sex Chromosomes) jg mii> ugj»."^j 

«L5Jj a l IV< 1 u 4_±3jJLjg 3jl_ujj ^jj) j! 1 Y , Y ^ T Jlj_j>. <Lat..,^T(-A^ Ol j ♦ j i^T) 
3Jl_ljj_» <J^1 7c_L-3t-uaJ I *J3jJll JUJU>u «L_aj^l3j *f £ J^ Mill j*l£a_in «L_ufclJJLc 
{£*$ .5JL->JLl aJfiijJll JLjJL>iJ t ^ j ^ /(uj (_yjJl 4_£jj_La_}| <ul. iaj ajJ_i_ ^,1 1 ^j.»_ua 

L_aj tj <jl LjjijT I i La tiUjJj .4 j <^j^l 3j^L!l «l^j Ly J_c j^_^j_>» Jj-Lo 

«_£j o (jL_U ^-^^tJ ULUi JL_ JLJJ ;4 j i^j^l S^SJl tt Vi t m (_yic: Cj-J^SJ) f-i>J « 

(J I l..(lttl \ 4_ji£Ll J-J I jJ 1 f jU"i MM 1 JL- gJJ 4 f- J 1— (TuJ I ijyjS f. \li\ \ *Jbj j p j 1 tlJ \ 



'^" 



L_jJ9lj-c.j_ijIaJ 2j t^j ,„^ 4Jsjl_3-^ 7c-Lbjj ^yJLlJI JSLiJI jLa tiiJj ^ jJl£! 

t a^JLij>J' 4-Lajj^ifcj 4JjLSj<j ( _paj2l 

j cil Y • • _ ) - YACs/PACs = <jl jiLJii jH^Vl 

jell 0*_Y- Cosmids = cjL1^L>JLI 

j c£l V ^^ Ml 3 Subclone = cjIjlLJI 

SJljj^j^ CjI JLLJJJ (J i ill i iC) = CJJ-UJ pjl lii 




frjupoj mH*^gJjrkj^julloj>btH aoLLoJI 



LIj^jv 1^1-^13 (_£>>>J CjljJudlJ, 







4_iL>Jt <_aMi 



Sl^jJt <_a^U: 






■JjL-aJI ^^l 1 f^ij I ji .,,j-.<"hj t^jJL-i u) (JS £j-a \ fl*V \ j^_ a C.-4J (jP-J' (Jjlui jI 

4_jj il^^MJLlj *dJU>. (jyic ^< t i </"> <J£ cr^- 5Jj_*»>JU CjIjjj pit ^yOJj rtlti 

j j r (jj-LsLuo L-6->< pl-4j_LtJl Jl-2_1jujj i L^j L_ftj 1_Hj S^Ij^Js ^j-a p $ ) ^ «] j ^JJI 



<j-a >Lj9jVI dJufc (_yl£. Jj ir> -stl i^j-^* . (cjIj^j-^jjIjj) 3 j^jJaJl 4_jjL$j 

JjjjI V) £jjL1j c^»j^)/l ^Ll i jjJL i l\ (*y^>JI £j»- «ii o^Li^i £^>tl 

4_tlaj^c, ^A ^i i fn Ji£ (jyJLc -SJlaII CjIm yj\ JJL-C tjj <*■< j -v. i Y * * Y 
4-t-ujuL>Jl Cj Lj_i_j_i^aj I j fYY p£j ^j * ji <^> (j, II ^ (*— flj ^.at J'^>) 4— c^-ljh-^ 

4 jLs ^ ^- -^tl < , ( „ -wj ^X m^^-!uVI u * j i ^ T I j Y j^j^jJI w « j .^tl j 

:(0 JiLiJI^i^l) 




jjOjljiaJI jj*aJI 
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^ * r>>j-lj (Centromer) ^J-^jJLI *3^-?^' 6^ '^^^Utj *^>^ ol j * j i^Tl 



. [y ♦ u s> 1 1 < iimi<a 



(jr J9 «_oj 1 ^ x3 ^^SjJLl *j^>Jlj 4-ojLjuJI 4-Cj-qa.U CjI_Jljl_us (j-* L<a-?c-jw J^ L - La ^ 

UjI (p jl Petit a x Mi'ij-iJI jj- ) oj \ t^ Ml pljjJL ^»,mlUj i£>l*-tl L-ajJLaJl 

dJLA (jl Ji^^Lj^ ) i ^ £ t ^ V tljLjJLj-juaJl A-jiaJ (jj-^J :C jl V 4-C J— «-J>*l I 

*J_j>J1 (JJ^Lj <±(j >■ iQj yt tr> pljj (jylc ^g^ "l->o V L$jL£ 4j^LAJ1 Cj\ tit i^tl 

if 

. Y (J * > u^tl 




6uuoqljcUr&Bljr6o^j»j C U6jo(AJI JtoLLoJI 

»» rf •• * •• * * I 

jL^IiV A-3j^-LaJt oJla a Jiir" < (i*>j : (Cytogenetics) <Uj_L>JI ujLljj^JI dJLj^ia 

pjj rft^JJ *(_£^_Lj>Jt1 (j<^ J V /n"tl Cil jt\<i C jjjS I j}"if, 1 jjJ fjJlhJLLa £ _ Y) AjJI 

ijr _lll) s.|j^jqj>JI L^L>J| -V » i"<qj L^JJ tjjtf <*tn <UaL_i^J eI <>>jj II ;»jJI CjL^p 
(jJ^Jt^JI 4_3LloLj frl <>t j ill Lj^_>JI Cj_j_jjj (TS-jjIjj SjLo {jj-i^i (J^JLaj V 

t 4jj1jjJI (jislj^Sfl <jj* 1>jj^ IjJifi. j^ViVi <jt pjk~,n't I'J^jj '(Karyotype) 
t^JJI (Down's syndrome) <jj1j 4-cj>b^ jf SLJjiUI ^j-a cdti L;r l£. JHc^j 

. t_>L_LaJj ^jL-cijjVI jjJsajj ^jC-i t>;r is d)l^_j_i_jJ1 Q*~**-fJ ^ In * II L_dlie_lJI (- <j— mj 
^ tS^ze-* (j^j-tl I J^-J <-_>LuaJkl (jr-^iV miTI ^jLb ^yjjj-aJI ^IjjJI L ^ j ) " n,u. U (j^J 

J^ (jjJs Ij^SLaj , Y\ p&j u % t <^ll jji jljIjJI ^t j i^llj .(Trisomy) u t j .^11 

t_jLuaJLl ^jnffr Mill 4JL^ ^ L^a! .(^*Vl (>a I fljlr Jj (n^Jl ^j->. VV j <_jV| 
I j t.,j <^t> IV ^ If A J^^->- (j « 4 j l-v (J-^ ^j. *^ ^jUjtj J-^-5 0^'^ 4^aj^LL*j 

Ijl 4^U . f Vl {y» SjLc ^L jl5I>1I Y^ u ; ,,^,TI 0^ ^J^kJI cjI^Uj^VI 

^t j-i^atlj i YY ^jjC Lu3j£. I ■i_t_i,.< < o Y £ Cjjj>- 7-LalJl ^jJS CloaJLrtIL«-ul ^jJI (*^i I 
ij^-C t^yzij <JJ ^IjJJI <tt<w II 4_iLj_S ^j^L^Jj . Y^ a^Ij ( _ ;r i j_uaJl ^4 JLjI^JI 

OLS 1 jl 47, XY+21 jt ^1 ^^jjJLI ^L-^ ol 47 ^ XX+21 t^l—UI JSLAJI 

(^ t jj^ < C-L-t-<i ^yjljjJI < U <i *( II iji^ ^-jLlm!\ ^j^tV nil! 4JLj^ (jr^J * ^J— ^ O^iA' 

(1) JSLJJI ^j .(^i^l UMJ^ ^ 46, XX Qj)< j , „j 46, XY j^JJI ajl^w 




y-D$iu&J\ j*aa\\ 



dJL&j . (jr J^.<'J,l ( j^>ju*i i_ji una JiiliT ^JjIjjJI da-gJiJlj ^JSLdJI iU n *JI Jl^LJLj 
tAjLJfcT<„<-u3 ( _ ? -A5 4-JjljjJ) (_pDl^jaVl jj-^ ^ JJ> -iJL£. ^jf^J V i"i"n 7r..,q-u.a*l 4«5jj^JI 

ijpvAjjVI (JjoL>JI 51^11 j ^ r jjL?elij 1 o.(f. tillj (jJ-c <J£-«j iLgjjj^v o^ 3 ! 

. AjjJZ J^o JL^ J^^l U 1 ^ 
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. y\ pj&) ^jj untt ^jjfl TtwiJ Ci^j JJUj A-tfl^ ^jIjjJI Jsa^jJJI Jj-aJ (JSLui 




'tLuog^jjtJI fc*UI '^^j'U ftuolaJI ^oLUJI 




^jIjjJI i (jtll 1 1 MilWI i^jlo 




fJ*A^ o^'j^- 1 



(jisji,! ^i 



r jj >.j 

Y ^ Vju_>_ U 

Y /^ Vj^ ^T 






A- •/> 



^ * * -/\ 



AO* «/M 






Sfcj 



,jji-S 4jOj^GjO 



W*»*/^ 



YO*-/^ 






j^id-uM^ 



Jjljjl ijjj^CijO 



^jL) *L«jMj-« 



.Ajj 11 ^»3M^i 



JSLij jj^jj <jr Aj ^Translocation) w «; ^Tl jj_a*JI jf JLojJ^I 4.>Ur u <\ ml 



CjI JLljjJJI (J^ulcuJ ^£ c^M^>>V ^JfcjiJJ tiiJjj (-jL-ail j-^> ■"■t| a^Ll>J j^i^JlII Lj-t-pjIlJI 




CjIjjjII Jjj_>u Jjlifcj^ . ^ ^J9j ^* j.ual! 4_L^la]| p IjJJI ^LjLgj er^" i^^-*-^-*^ ' ^ (*\) 
^^Jj L«j4 t4_ulj^J1 l_3^>- jl x-jI^TJ ljyjL>. Lu3p oLJLuuaJI ( _ ;y l£. 4j « Jjt-^tl L^nJalji, 

(^Jsjj L^a iuii£jj (jjJ ^j^i j, c"< j uTc.lu 4oL>JI ^flj 4 jl<i r (jLj ^^1(1 (jr^'J '4-^L^Jl (Ji-l-i 
ajjLl>JI ^jJ^H ^Inllsejj CjL^Lc ^Zj^Lj ^Jlj^JaJI oJLA ^^ Li a J Vim I JLdJ .jjLLsj^uJI ^1 

o^L^^j-^^Vl ^\ LjI ^LjLl^TI ^la> u>^ (DAP1) Jj^Vl (j^Ul o! <. fc 'j^ 

j^jxVI Oi^b t(ABL) *V fiJ9j ^t t inU 4ij^laJl pljJJI (^yl^. Sjj^vj^a 3jU>Jj 4-Jj>J-^ 
^^aj^Il I JLA JUtiLj * YY aj9j j j t <r>TI ^t j i^t tl (^l^. Jlj>^J (^oII (BCR) ^Jj^JJ (j>k 
L<J J£A_J YY ^j (j^j t nrttl JL^I ^ji^. Lse^JLiI JL3 j^»jwV|j j <>i-vVI jrUjUl JL>o 




(j±£.j A p&j jjjLj.un.TI ^yl^ 5^jjvj_4 3jjl > i^<} ljLLohJ ^jjl n)rurt\ ^jjJLj lP-*^ : (^J (JSLuJI 
^r-Lc ^jj^xj-a >VI j_a «-^jj5 3jl>-Ij ijjj-a^ ajjj_4 ^JS 4 j^4 jLL>iihi *i jl>>^j aJLa ?ubf^ 




6uuo alxaJ f&AJLI \'bu ±ju U 6jo IaI I pu» ULoJ I 

cLstx^lj 4iojL>. (jj^£- (Jjjus^>J! jjfc CjVIj~L>JI 4j j^-dJ Lo (Jjl (jl-£ '(J-**^ (J^.diJ 
1 g <i — <-uj_j ^j^-aj) a j mi q i4ifl>jL>JI dJUfe ^-£1jj (»*■*-£■ (JL^*- ^jy-^J i^JjJLll lLLITi! 
CjLojJLlU jl 4_L£,lii-iaJl jL_4-3^U jj-^» £>a 4_sL£ SjJSlj-lU Jjjlj_LaJL jj-A <j t,.rt.m-fl 
4_i_u_fl_i p. (jr *!iJI 7e_juaJ^ - r*fl ' " J ' ' ^ > (j-^ 1 # j'f (jjJLua_3t_j (_ 3 aJl 4j^L_j_Jt_j_<_uVI 
tcLi-oLunHj jqJjJI CjVI^jL>. j^fl l^jif SjUjmiU^ t^gj, mi Ml Aj_Li3vII ^yjj 4 i (.d (IL 
'l£>- t!u-iJI j*jju_*U 4-j3e_jJbl^ 4iojL>. aj-uj xHj o' OdLh-*^-*^' lA>-^' ^lji ij£ 
Ijl^j^ '(Jjoi^ (JSLtHi-j 4lajL>JI Cua-luj Jui_3 (JjuaJuj L^_a^_>-1 5f.lj^ J~>-^ (jr^^lj 
. lLLmj oj-^ l)^ - l) l<>J!t T. LLJI l5^' (*i*JI JJ)^ f £^a IjuJcv Ij i^r 4_jjLoljVI jj3*JU 

(j-j i i nil £^5 tf'^-L4 ii Lo I J-Aj i(j;^_xi»_jJI (J j <i" ml,' (^^3 jJjj"(,<.u i _ y lLH j^-LjJtTJl jjjlj 

' * "' "^J (^ '-^ ^ ^-fc 1 <- ' ; '<-£ ^i-JI 4_iAilj 4-jjIjjJI SjLII < n mi ~K " I L^Jtjjlj ^j>i 
jlLq o^j^I ^4^- ^-^i ^ Lry-iLII upLfc u^ -J^P 4-uJjlII tijUtjVl ^k« a jt 

SjJLiJI tf ^ J^ jUaiVl I^Uj SJj^JI ^J^LUI I JUfc 1 JUI^ SjrUxJI CjIjULo 

^^jjLc tjtst ">* (jl JL«j t^jJi-l! £j^s c_jj_dJL 7"Jj_j^aLS 4_t_gL>. ^^3 dljj-lSjlIl (j^ojjb 
^ ii" 1 1 j hj\£j-&1,\ jLa^j I SjlcLi^ftJ r«^J 4-JLtil 4.lj"i 4 <iln,<.a £yn 4 j t nlj-S 4^tJLo 

I Jl^Laj i Lo^-jJjjj (j-"jJj ^yjLjjj-fl J-Aj idljjJj^JLJI 3jU^_iIu (jyi^- till jJiSj J ' ^ ""J 
^j_« ^jj^ mi ».llj (_yt>jL>Jl ^yJi 4_jjLj_uj^U aj n "J Lla jj j_l-j 1 1 J g.Ljj j rt II Cuj^Lui 

^ Nature 5 • ^ ^.U tl 4l*_ ( o Cu-ajua jl3j *« t .^ . j» Jl SjLo l-h *\>j l-sI mi "<<l 

gI t Co jjj— ill (i »-j>.jJ,n 3j j j Mill 4_H_JLU L_^_jIj— oJ aj jJI tiJJj r-l a— ud 

Ijl>-Ij I jl^j.ln'fcj Lq_4_uj Cu1a-^2lS^ 4_ojLIlII 4_5t_i-uall ^-JjJ t _ r -Jj>^?l 4_5t a_aajl 

aJL5 SjLjJL^ i 1 <i^"<miIjJ ^^ (ctiljj^)) j ((jjj-oijl^)) \$ jlr. jl«j_cI «^>-l^-x 4lLuij 




ol JL-2yj www.nature.com/genomics/human/watson-crick -.^yJLlJI (jtj Tttl 
<-j.*^M (j-ujju (JiuL^ ^^iJI 4-lL^I j_a 4-J3j^Jl 4jLj_£ ^^l^. ((Qj-oujI^)) jLcLi-u i^JlII 

ajj (Jjj_t| ^j^a ^jJlAII ^jjLb 4_jIj3 IJlSLaj 1 1 ^ mi rt'i 4_*_aLj>JI j^S ^j_tL>o^l 

ijj-ui K(4< j jUTU iL*_ja <_y3 j mi ft! 3jl-*} ^Jl! ^>.Lj3 jcJ 4JL5JLI (jV (j-Uojfci'r a 
* N ' ^ '"' (jyi^- t— g^ Mill fljl ImJ «(JJ^<.m"Ij» (Jl_£ JU3j . *_uLljj| 4j^L» L-ijl— dJ 1—4 

: ) , ^^^ aLlI Jji^J 3JjL»* ^^ic j^L>Ji Salvador Luria jj inVij^-Jl aljj)" <jdl 

4ljfc.a djj r"i*i Y * * ^ (*L_C £ya j^jlj j 4 j ^ mi ^j_a ji m< C (_yt — al_>Jl ^,3 

ijUJLL 4-*jjjj l^j- Lu»U- Ijjuc (0 s^jJLi) Sjj^M.tl (Nature) 4« jjUTl 

j-j-C tiJJi 4L>JLl 3jlj| CuJLic? <j? JL-ju 4J1j-ulj p4-±l\ J-^J^ (>a J£ cr^ 

4JLmjj ("(,o1mi" jus <"> ftj . (cxjjJlJn 4_jJLL*J1 cjLo^LiJU 4*C 1 A ^yLi L^jIjj^. 
.a.^tH <j-* La: m't ^jj " r,i 4-L>Jll (jf ^yic , v j <!_" U Richard Gallaghar 

^j|j_i_fl ^j^a j M<r ^jJloJI iJJ £ 4S-jiJJll 4IJL4-4JJ (^ f- ("1 *Sj 1 4_y» jJua] 1 4JtlII 
Sj^JJl i^jh ctu 4_ajL_>- 3j^j j i<o r aLj 21 dju^ ^JjlII ^jIu-ju)) MjL^ Y * * \ 

^jjjlIj ...Ujij-^ij 3L0JI A^4i^j ^1*011 jjiiii oiij 4_jt^ 4JL41H ^ 

Sj-uiLJ,! 4jljUU,L L^jIj^ ^l^-ij ^ ^Lj ^^ cA*- 4-*-aJ>^ 4_L>JLI ^Lfl 
Ltiajl (_^»L>JI JJuJI ljuk Cuijusj (Jj tcdJju 4i>JLl < rt"^" aJj *«3j^jJI ^Jl^J 

Ji.ju jj? 4jISLoL <jL£ ^JbJ! ^ o^-^l l5^ up 3 ^^M^j '^^^^ t>° j- 1 ^- 




6uudq1jlaJI 6jUjr^^^lJ6uDlaJI juoULtJI 

tc-tlaJl 4 jlS *_2j LLi— u>. 4jj-iL>J! ^^ ^JJ CjJ^SJI 4_t_4LrfcJ (J-oJjJlUjI 4-l^JL 
K q g ia ("i (S J^Jj^laJl 4 <i "»» j Ct^J <L^L_j_ju» 4-jljLcuJI ^Jlj_>- cJbjJI (j^J 

3j__aj_jo i4 l-^U Sjl-l] CjJl_Cj I «-J* Oj^" '■" -lj—^J-ll JuV— -fcJl 4 sr mo (jl 

C**— usjJi j3 j_j_lj*£L1 I jL^j>. tLLSj ^jJjSLo Cr,l%.jj 1 4 j c.j} j < u I 4 ll^r >jj 
Cjj t mi CjI U-kJ Jljuj * http://www.nature.com/genome/ i^JLUI (jl^-UJI 

^J t-, -»- " aj t 1 ^L_j_jud c-ojuauLllj 4 i-u_>»L_>JI jjL>u 2 La J <r. ijjjj ^^a 

i4jjjSt! (Aventis) L> uu.U&| 4_Sj^i ^ r*-cJ4> a£J ^jlJs 4jju$JI jjljJI I jla 

tlLUjl a__^_Loj i^l ^JjlJIj ^Ij^-aVl^j jfrl Mill ^i ^^a 4j^ m< t\\ ^\j^C2\ 

4 flL>- (_j lc (Jj_jui_j_jlj ^..jilJI (j_^a o^** ».^ iSjl — tia_^>JI 1^ — *Luo ^j—jJJl 

4 — ^j__«JI (_3— A Jl_^j3 l?"^^ i4_j^Utl 4_5c uiLJI (jrlc ^-<-uJl CjIJLjj *^c_jjLUI 

: Ct 1i La JJutJI oUj l^lo^. ^iJl 3^_jill t 3j^LL«JI ^j iSjjUJLl 
. ..4jJlj aJ 4juaiJI (j5Uj Atj^-tl L^j Cjjj^ ^^ylJI 4jJlscjVI C<C^ JlaJ _ 

LLst}M>» q£. jl" miTI 4Jljl _ 
(^jJLl^JI jj-ajt]|j pljIL>.VI CjUIjj _ 

(_£j_i!ujJ1 aj-UjkJ 1 3jij i nt j»AL>Jl (J^jJl _ 




ijjajjjaJI jjaaJI 



www.nature.com 
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^jjjcILauj L^JI <"i^lc ^ylil 4_i^L>- i4_i-9jjjM <tl_>JJ <LJt- i n) («^jl4 (—tiLai 4_L>JL I SjljJ 

(jjo nrtiTl ^^^ ^^Vl j^>It U^l ^cUUI L^jI^Ij 4j\)>I1 4ie_«JJl jLa 4_ajJbcilj 

^^yic ^tj-L^ (JSL! 4-t*_j-u3jHj| Liajl^_>JI L^j-5 CjJLxj (JaAJuj <4jjjjJaJ 2(1 4_a=-»-ujJl 

Jl9j i.oj^tr\nn ^iunll p Ijli ^W- 1 O"* *tLH^W 4juL$ '<?"' 1 >J J JL ^Wj 'P^3 4jJJ» 
4_3j^_t_jo 4jjjJll \-4< a U5^-^ Lr^ *— ^J— 1 **^ 0^ Cr-^ ^ 1 - iJk i) J <* ~*-^ (J.5^W ^—A^ 
Jii- (^1 4_a3 CjJu*. llij (^JJI jKJU dJJj ZLjjt.mIjJL^I i'hatiiIj (*/ ^ * * A 1 n 

Ijla U iV^I ^JlUI Qri n jt^Ti ^J 4 j.uu Li Fraumeni jllaju^ij Ly ^ i nil ^LLa^-uJl 
^1 cjIjjjJ.1 ilSLi J\ ^^n P53 Jl 4!ij^j , \ \^\ f Lc ^ ^Uoj^JI ^ ^iJl 
Tumor Suppressor ^ » < »" (^jJIj o^>^I o-* ^"' ?^^ 4jL«^j>. ^ 4Jjj L n ^ q^3 
jjL>J ^yJlil CjIjjjJLI ^j-o cj1jL>JI (j^i t > ^yic e_aj-*_lJI tzJjL>- ciilj -J^vj .Genes 




"<Luoqi_u*JI d>AJUrkj^j%jlldJolsJI ajoULoJI 

»* ^r •* ■ » * • [ 

Jluu ^a£J jjLx-o tj^- Cr^J Ja^Lj^ i^jjfcl JLJ>-| ("Mrt"!l JL9 (Jl^l ^yi«J P53 4jJJj<» 
\Jj^\ <&JJ-a (jr^ 11 4 - '*\>*^ P^J'-hHJ-^ JLcl^aJI <j-a (_3^/VI CjLLo JUL) ^^yLl ' ^ * a ) 
ljj£ 1 ^jlf- cJSjUU Jj9 C-«J(£^ tjtu.aU iL^iali p IjjJI 4jIjlj (^ Sj-^j-*j_a L^jJUvJ 

uUa-a >^T o^i>^ Lr^J (^ J^'^'TI j-kJl) Neurofibroma ^^-^JLl qU*j '"N 



i(_J_l 



q\j. ct\ i j_C p^uJ (Jla.t.tl IJlAj ;P53 4jj^ja jjL><J jjr^j * NF2 4jjj^<j (j <a < m"i 4jjj_a 
^ji^. (^jlbtJ ^ V aj9j ^i i mil ^jl ^jja jil^Lfl jZ£\ CjJL^Lj JuSj , 4jjjJU (_3^jj>. u^kJU 
jjls^a ^jjo ^jLljujVI 4jL*j>. (jJI 4 i_<-uJLTLj ^j-l*^ 4-ljq-AI CjI J 4,-i,,>- j"\^"< "" JjloLLa 

l1)Lu-lJUj j! 4jljU <jr fl (jr^i '(^Juil ^jLLij-tjuJ l—M i^Cli.u L^jLb idlj-ll JUC (Ji^ 1^/^ 
4Jj^iaJl p-ljjJI (j,^ LaJL_ >u> ^jl » jU" ^'"^ *BRCA1 4jjj_ja ^ «_mjj t LAj>_^.X. (jja 
Lx£ 1j-Sj < _ jy ILH t4 j t u«MI 4lajL>JI (jr Li 3jj^>.jJlI L^jLjj1jl>-I J i^*\ W w * j «>->lT 
4jj^>j 4l^Lc (juiiJ (jJI NF2 4jj^« JJ 4_flLbVL 4jjjJ,I aJufc ^ <i"imj *q21.2 i^ 




J<n.ll ^yUl ^3j^>JI a*.? ^ ^jju ^ SjL^ ^^ iNF2 ,^j"MtT (4juU1) iL>olSJI 




CjLjjLj-usJI JL>.| dj^>- (JS (J^JJ * ^0^* d)jj "' r J 'Wj' Ct^I ' <3 * J ' " ^ C^** *-jL& 

^Vl U M,; r H U ;,,MI jt Y ^jJI (^caL>JI Jju-uoJI ^ iiL^fb t YY Ji 

£ru_i_j-uaJl 3 j <? ml La I , YY aJ9jJI ^^JJ 4jMj a3 Y a^j ^4 j irt 11 4_Jjj J^lflVl 

Sjuxlj 4 itt-4.ujj (jlJVl Juc ^Ltifc-cuj 4_ua JL>.j_i£ X ^iii i/tTI La! ij^JJl L^L>- ^5 
Lai . (lj ^K i«tl j-laJl) 5jljJl_c (>Jj-u ^1 Jjju 4 jo mill ajufca .j-^jJI •*'** 

.(V «j>.jJLI) 4jj1^j LalJ9j| Ci.uljIj oI^jJlSj 
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Wti 


T« 


ir.iit.AiA 


0^,iTi^^« 


Alo 


Y1 


n.'Wi.orv 


rr ,^Yi.,viY 


iY* 


TV 


i^.iVl.^VY 


ri.roY, -oi 


V<\0 


X 


^or ,-\xt, m 


UV.lAl.lli 


\rvt 


Y 


o* , vn . •'w 


rr.vn , «w 


r\o 


J9^i,l *L3j^jj»ja j^c 


Y0 , YIY^oV 


Yo. -1Y.AT0 






** ^ •* • ** • • \^_ 

:djKH ^ (oLjj^XI) Genes CjLjl^H ^ii^aJI jojUI Lo 

C;r Aj_L>Jl jjljJI (jf W. Gilbert *jJL*JI jjls gIj ml o'lll < ^.^v^ Ly i_s t jj til 

t-all V * ijLiJ C^jJ'l uiUj ^ C.rt.i.VWI ^pJI SjljvI^JI 3 m -»JI JjJo i U < »j "1 a <j? 

V (jjl ihj A^Ju_aJJ ^K II JjIaJI (jl W? 'Base Pair ^j-cUs *(£)->. jt <-**>>■ 

:4_JIU1 4jLjjlILj *LJ9 ^JL£.L^ *<^>3- oljLLa 
fJ*jl\ ' JLA JLo."iC. I Ju3j 4jj>o ^ • • , * • • = V • , ' • • f T,'", 

^1 V * j_jfcj CjI m^II jjljlI j^T >jJlSj tiiLlAj *(A £>jJU) £^*b-^ < t r<< ^ 
SjL^. (jj-Aj CG gl «a 1 11 U j3^?^ - iJL£ - cr^- - v *>"' »j ^^"11 1 j-aj *5 m-k t-oJ? A * 

( _ 3 jJI CjIjJLI JJLC i U i njILa 4JjLLoj '^Jj^il Jj^ 3 cA"~ ^ ^ U^J- 5 ^ j!>^ L^ 

j>J! « j^J ^1 jjuJl ^J 4iiiV,<U cjISj^JU Jil j ^CGj^l^ j^ 

^J TO <jru ^Sj oLjjj-UI Cr A^\ JJUiUj^I^Juaj cdllAj.J^^n^ll <ya 
jl 4 tt in <?U (JIiLuLIlILj j^y^-uiJ La ij^£- j^> \7t"t\\ I JlA Jlo-jJUJ i4jjj^o c_aJI ^ T * 

jltJ^JI j»j*M>ll {y* \ <j^»l r, i» nm I (j;j^>. (jiil Expressed Sequence Tags (EST) 

T * * • jjLo ) A ^j;L^u 4_flj^>-! c*jj-£ ti-^' ^ ^ (*\> fJDJ-^i^' LjJ^f >1^ 
j Coding gene 4JU-3 4_jj3_« TTV ^ ^"j ^ ♦ maII 1"v a (jl tjrt-ij ;(^ ^ ^-j^O 
^j^ jl^ o^ ^LfcaJI Cilij^ll <>a 4jj>^ ^ TV jj>-3£9 . Pseudogene 4_»jl£ 4jj^j o^ 

^j^jt-a cJL^ t_fl^j>.Vl ^ I ^ I < ■i>L^j (j! ^! i^j^LHI I jufc J_t^ ^yi 1 ^jlr dbj t"tll 
^pLoJ L^jV Oujjja l^JL-J (jJ^J (_,It]l 4JL&AII CjIjjjJLI ^jja 4jjjj0 ^A JL3.JJ3 <LLjuulj9 

^ Sj^jx^ll CjLLl-^JI JJ-C ^jjo / 1 ^ ^Ij-jx tjLfl Jlj^^VI >jn\ ^j ,(dJuJLJ>. 
T ^ ^it \ is\]\ 4_uuljJ 4,j g A>I (jyjl-JJ * JUu 4 rt j Uj ^1 L4J l_3j-ju aJ T ^ AjQ^_fl^^Jl 
J5 ^jLa 1 jSLAj j4Jua 4_LflLu»j 4it_uiJ -^J^^ L^T**'..' L^-^' fjJj) t <U i _yOtj^J 4JoLjjjV 
Vju i-tuj T^ 4_i^Lud| 4-V 1 nb djjjvjjo (jj)S**m f 4jj^jo TTO^ 4-jJLl 3jj^-^ll Cjuj^II 
xu* j\ tLAJ^ iio j CjIjji^JLI djuk i^JLa^I lJui! iaTJ 4^-lTijj t4J1 JLaHju^ f^ZLst-uU fjja 




L^J J-4J-J (^,111 4_^^fl 4-JLCLJLi J_^J>Jlj *(Jj-9.J J^ '*■'.» L^J-o/ljJ ^j— >U (j! J(j Mill tJJZ 
jjjl Jl^ljT JJLsJI J-i3JjJ JU3j <4jJ>* Y WVA 3A (^J MM II AJM ^J| ^ CjljJ^JLl JjLC 

/. VO Ul *(> Y J^jl!) M^lj^Vl (^u ^j UliJ djj^t jUejI ^j^- Jl^J */. Yo 

jLfLljU^ ""'"JJ' ^ *'' (j-^ ^JL^ ^^'j^ ^—t/"^ (*J'-,'~?" <Jj' l£^ mi -J I A^jLl>J| J-LjJU 

pV\*A l_)LjOjJ.j j w ^^£. 'j-J-Jj < M**cir"i V ^LcujVI a^Ll>iJI L4J t._itS (^^ul l_3j^>JI (jl 

(-fl^^p^ji jjlc < ^itt>> v * ^jLjuj ^j-tijji a9-u_>ji 1^-1 (-j^iism L_3j^>ji jjx. m ) 

<g£Li!l 4jLo jt Nematode f j^jL-aJ) 31 ^,,11 S^jJLuall SjjjJI 4jj$* L&s c^£ ^pJI 
t3j>-Lqj>JI Sj-v. ^.i^j (^JJ! aj) n^JI r«-3t3- 3j-« Yo * .Us'^ JjUjj Drosophila SU-^-uJLl 
^yjJl ^gjj)U"H ^yflj-Il 4_>.jju i^jj^j V J-3 ajJj_j>J! 3-^? iS'^ p- = ?- J> ^\ o\^ 1<^-*j 

. Lkjjuaa j) L^JjIa O-^J 5_iIjSJ1 4^jjla jjfc <sj_j-CJ ^ J-Jl (jSU ^r>Ji tl>J^' W^ ^f 4 -^ 

ji^TiU j III 3ji^ji Jl 4 i ui'flLia .JJnJI 4jLjJ jt jpl ojili Sji^j m^jl! J^>->ll jjl»JI tiJUj 
^1 ^j.c, "1 nj ..U^ ^ 4 jl^ *\o^ ^ya o^Zi Ijl^v 3j j.i <^> 3j^j ^^a ^1 Nematode 

*i/J l5>*j V 4 jl-^ jLjLi ufl^T 3j mi r <j» oj^ ci^^ (jLuiJVI op 3 I J^i '( ^ * fftSj 
^Liu^lJuil tjjj-^ LjLi Ttjjj j^'i/l Ijjb^ tSj^jJI (ilij 1^jjj>o ^ylll cjIjj^JLI jjlc < iiti>> 

^JU. ^1-3 Jl^ <jrM ^Ul (jrU jl>^>JI V»W O^ ^JJ^ ^JJ- 4 *-^f ^ * J* ^ * J^ 3 




6jjoqijL*JI 6Aill'do^Jull6JolftJI puLLoJI 

«* -J ** * *» * * I 

JL9 CjLilj-pJI <>JLA cZjIjji^-oj (jLtuj'il CjIjjjjo <j-u 4jj1JlUj * LoJl £hJUjVI j,jLj*1j V 

Lajjj ij^lajJI ^^ Darwin (jjjiji-i 4j^laj Ji^>- Jjl mill ^jj^\ 3>* c^>.j-L» 



i^t 



ior tun 



,^L5jj2t!j ^ mi ill 



j-jxj-LI) Arabidopsis rhaliana 

w — a ^ a jH _c ^ ~t.lt 5 "i i ill (ol 

t^iij — > ^ o^iij r * - ^ i — c 






(oo 5 ot jU^II) L-LJ 



4. 



■ k 






(OV (^vll) 43j>a 1VV • 



5^ j 4 — >J1 l_j^ — i. ^Jg aj)'j.j_-^JI 



OY^A- l J; M „M ._. ...H ^K AUTI 



l^ 



^L^. 



)L_u_a > * • ■* i ,(G 



j_j_a 



ur^ fl > 



llul 



(V t^^v-.r/i./r 






*-^BS*ft£' 



Yv 



w**°^ 







(0A £^.>J,1) ^fli- 



I jj ■« /^ ^yS tjT— 1-u-lVI *-ji < fll~l J !c-)j 



J-a cL^Li^l ^^a- ,JJJI jjVl CjLJ 
V * * V iLc ^S 4jjI jjJt 4jj-a-Lji ■ *' V 1 ^ 

(or £^1) U) 






(>*) jSL-^Jt 




.4Jl t nil j! 4Uu,J,ll jLLiU tj* 4Jjl> 4 j ■ n*i (^J-^J t 4jL«ntl ^_ii. j! 4JLgl ^11 

a^L^JLi (> / v ^1 y , ^Ijj*. jiA3 (qIm^ii a suu) aju^ti suikuti 

<Jjt3^>Jl ^o 4_JLc 4 1 mi ^ylc ^gjJL>ij L^jL) ^gja-TiJj i^j-<Ii_jJI Aj-LijaJU 4_j£jl 

•/ W ^Ij* J^i: ^ (Noncoding Region) SJU^JI j^ asUUl L.I <CG 

IJlSLaj , AT (y\j&j^>J\ £yi 4_jJlc 4 j,mt (jr^. l£j?" -*■■» (_2-Aj 4,ajJLj->JI 4^>-Llju_4 (j-* 

(jja 4JLal irf-aTl J^mi I -al CG <j-u3>- >J1 .i^j^j ^ j aJTu CjUj_>JI (jji^Lus (jl_*S 

♦ c-JLc. (J^LAj AT l_3j^j>JLi Ciy&'<°i *jl±>*}\ 

*/ £^ (^Jlj^ J t ui't (Repetitive sequences) Sj^lU JjLHI ojufcj iCjLa-A i^tl 

»4jB_U3lj 4^2J-k>J i(j*l (_yJ| iL^J L_SjJU Vj AJ-JLl>JI 4^.L_uj4 £jj4 

4JUAJI cjIjj^JLI £-±mj 4j^Ij-« ^£. 4JjjoJLl jLLJLlj Promoters oi^.h^U jl 
<-flj— «j V (j-UI JjlsLLU o*=uu liJLLaj * Transcriptional Regulatory sequences 

t M"V~ (_y^Jl Lt^J t f^*^ > "'* d u'3^ 4jj)"<S. 4 (-_3j^-l ^^ /» Jl ajJLiaJI ^Jiitjj f*\ J 

Single Nucleotide jj_-uJ I _>j ♦ "< U j>^ .all <_3j_^>JI u m"j j_, o. ■ J 1 j*j 
^1 4_*jjVl t-aj^^JI ^ l_3^>. ij\ J,« ,Vt <j! tjSUjj t Polymorphism (SNP) 

^,-Ui J>^J <_3j^VI £ JLA Ju>J jLfl a1*11j , A, G , C ,T {jt&J ajjLl>J1 Lgj <"mTC 
4J (JJ)VJ I ft Afljl_L>JI j-ji ubjl >Sj ** ^^_ P&*J ' * ^ ' * a <-^>L^> < n <q J AOUJ->JI (J^^ 
^J 4^Lii>Vlj Sjjni Jl uuLcUjjJI fj^JJ f>2 j j nirtl 4JjL*_a ^ 'LaLb CjVVj 
j^yS j^-t-aJI JJUlLa Jtj-ija ^—^J-^ Uj-A* ^ » ^ Y JjJL>iJ ^u J^j .^jjlalJI L^itJjlj 

i_3j^>. Jjjuw (jj^j yjJLlj>JI J^L ^^ LbjIj^J (j^ I^aj i^j-AJl ^j-u->Jl 

.MV fcj^jj,! j ajjLl>JI (j-* 4jjoLuaJI 
4_»jjVl <-3j^Vl J,„1,„" ^k (3>AJI J I ^t ij-iuil jru /^^ , ^ 4 . ,„m 4j1A^j 



"(LiaaljLaJriilJrkj^jLi'U'ijobUI ajoLLaJI 

•* rf ** • •■ m m f 

^ 2UKJI j* U J£j , LJUJ ^jUVtj L-LyJftl c^dL^^ 1 o^e 6^ L^ 

Si 

" J, 

^yic ^yjiit-i V ^LtaiJVIj jLA]'l £rv ^^Lj_>.VI . Ij-^i o-"^ jL-ill (jl ^j-A (*^jJI 
( L^Lu j-±j& ijtj^ A^J j»J^- >4^ ^Ij 'irtl.t <jJLt>JI 41djL>JI 3jfj_t^<i £)£J . JL>.? 

X * * ^^l (jL^ilitJ V U^J? pryi^j >JI MSJ 4jjLoI1 4_^IjJlII Cjj^laf JLflj 
^jL(-ujV' ^ys\j^A\ 4_ljuIjJu ^>.Iih^ <i nl (jlj-»->J1 j_A jl_aJI ^jj ""J^ I JLAj t 4 fj.,-^ 
3jL_iJI Jjj j^*j ( j-c SJjij mil ^jjjI-I £j\ lAjJ J-3j ,3jljJL>JI <_jj^V1 jl 1 "< Vlj 

^_ujj 4J^Lstjaj 4 Lkjlj^lj 4_Sj^_L>j i_3jjj-j>JI oJLA rft^ (jL^ t Ldjl Lj^Sla Lo 



Liiljj^ i4_LLu>JI LgluljJa 4JLua^ L^Jlixj 4jj-£i_lI1 4-Cj-,qj>Jl1 l-3^LL>-Li c-dlxitej 

^lc ^iLILa t_j^juaJij . 4j^_tlij 4_cj-*_^<i (J^LI 5^_ljS 4-jJI tni ,p»lj*ja 2 1 4_>JLi_jaj 
^la : 1 fl r jjj 4_Sj^Joj 4j^a!-<.ij,n (_3j^_>JI oJlA (C^fl ^y- 3jLaj_u2l o^-*»] (J^tJ 
{jA j ■>»! ^j.t-j '*■"> l£i jl) JLjvIj aJ9j ^.t„ i i^t II ^j-a 3jJL_3e_^s 4 rilrw a U>JLj>.| 
j!j£j ^llAj^ l_Luast3j Cj-J^LJI (J-*! ^3-* ^■J-*^*"-^ (tl)^ Mx*tl_g 4jujVI lIjIj tu^iTl 

^jjjjl tVj^fc £yi j a t ^ J$Li!aJ Lfcjlj^o 4_Sj^iaj (_aJb_3cJ L^JI Jl^*JLljuJ iroJLjLlI 
4x.j-*j>JL *- jL=fc -l_9 r^J c?V' '.<^h <j-« i^< "flt 4 rtl^i III LtiL>- jJj i^juLJI ^jJS {j^lmuju 

• jO 4_lLc J_& L-4-C j-JjSLj (JjSl j|J)^L*-<,ri CjJ^SJI (J-*! L-fljj^j^V *_^J l_3^Ll>-V I <j^J^ 

,*-l>^->- (_ 3 i^- j-i-jSLJI jjVI 4j (jj5Lu-u i4_jj|jjJi LuLqjAjuc L^j <"< f& (j^A\ 4_Sj^laJl 
(^ya ^jjjS-L t ii^ ">3 ***J (^j-m 1 J .m J t $ ^y^L^ '^•^'' M^^ILuii,) ' ^ ^ A L*J lIjLjj)" rn.U 

i Li_5jj-a1 (JLq-Ju^ 5t_JL>Ji (J-&I (^ji£- ^°^' c3 .' ^ '25 ' iJL ^'.J ^-»" ^*-fl Mj-J] Qj) <^^ 

^jl>-V1 4_p*Jl (JljLijlSLll {jSy\-A {jC 4j| ju l^.j (Cha 4J-M->o 4£jTh."i.iQ CjLojus 4^i&JJ 




f» inn'i i -all 6AUr6uA3oll'6uDbdl ^joULoJI 

CjLo-uaJI tf JlA <jl ^yJl jJ-tij 3j-u£ (Jj^^ LdLt^fl iLuLjjjjO e_3j^l Lgj C<,j"^ (jyjJI 

<jj. <."» 1 1 1 cjLc^-4^>JLI jjs* t < (_yl£. ^LuaJiLI (J-ulj-aoil i j* * 1 * * lt^j 4_uIjjul11 

t _ ;r 4 uiJ L_« I JL&J (^j-^xl 0L-£,J_4— A^4J jlj— jUsVI (JJ^ (lh° (_y-^* rtl^i^l jJSL^iJ 

JLfl JjjJl ciJUj ^ CjIj i'^II ^^a-JU (j^Su Jub (j£j *f>^l I n \Ua (j-u_J 4jj-^j 
<?JlA £_yi Ol\ n" 1 <i 2 I (J^ 6 ! 4_culj.} 5JjL>JL ?tjalj*-Jlj tUU>Jl f-A^JJ IjUa LlilJb 

yUl «uVl <jf tM tA u ^J ^^'^ J^> U^ >£Ll1] ^UI^l^JI 

4_jjIjjJ1 diLa^iftJH a I jLJeJlcul 4_jJ| *> g <i **< mi (j^il 2LaVl ^jb i<JjJiILuJ,l <*1 llgJiLm 

•LfjA^ fjA**^ U^^H*^ (^ 

^1 £jLUl! <jU ^^IjlIIj t oUi ^ ajj2}\ ^ Jul! Oljjj ^j^l <L^vj ^jk. oL—jI 
•iJLC £>£. J-J-*J <1_jj1jjJ1 3j rt Mttl c_9^vl (J.C ^j mi j 1 1 ajj_lj>J! ?-$J.Lt\ A \jt>j-uU 

«_jLlJI ^^ ui ,J I ajjLl>JI fjfj^-Jka L^J a!^ (jr<Jl 4_i_uljjJI (j^J (4_cJjJllJ Ajlitlidul 

c-«^.Lco Ijbf c^j-ju V ^ySJ tiJJjj f( j^'V Mill ^uj/I iJljl J^ju tj;j_i.Vl (Jlil m ttl 

^ulTlj M.a_M>j 5jj.JojLU 4jj1jjJI 3j-i_iljl (jj ^Jj-^J (_y^J' tULcLcuVI ^j^* ' lLIllAj 

) 1^,1,^ 4SjufuJl l-x^-Lla (j^5 ijj^J Ajjjjtj 

Genetic Profiling 4-i^ijf cjLAax. ^^ m<j Uj ^1 jnll ^L>ol t( j^l ^[l&j 

4jjjVl 4_JU_3 Jl 4j Mutb I JlA 4j_«^V (-dljj * jlj-^Vl ^ Jj-C JSJ ^^1^*11 
^^LsLLc ^^ CjIjjjJLI (-dj.jvf JjJLSt-Iij 4_*L»ijV1 5_JU_c ^j^Zj . ^jlalj-^iVI ^yic 




^SluaJI jjAall 



St 



. bb^h^ ui J ^j-*?^' < f H"<t 4_1jLJ3 ^ J l c-al mh<1 

fjl\ JtS'mU ^ ^jJj jl3 4J£ Ijlaj *oLtoi>JLl *-j-*^ <ya 4-ix.U'^VI oLa^UJi 

. 4 1 j n t, I j^jlojuII ^^ 1 f rfrl'Sf j ( <i (^ Jul (jL^u 2 1 4_ui^j ^^^ ^Cjjj A^-x^ L^fcH** J J- L *^ 
(^yic (^->^\ (jJ^-il ^J^-^ ^jjQ— csaJLj ^t j jU II ^La Ui^>VI 4 j iJi.^ jl L-Sj^^-Jtll jJh«J 

Jjla ij-i-T ^1 j^s j^o < nhVnn *L:>JI LiJJjJ jlj^Vl *VJa ixjLl* jLa jlj^Vl 

5 a^\ **\\\ 4_1jL3 ja£. jij^J JL3 4_jjIjjJI fog" n^p oi c -"4 3> ' (j-*-"^ J^ ^ j3I*h m ^j^s 

(jiaju <jl L*JUj ^j L-flLiJauJ^ *uj1 t miTI J^la (_j-S (j>^l^ ^ L>^'- Jl ^' «iV|jfc L^jJljj ^j}\ 

* ~ " «■ 

tjA* J Ljia^-ju ^_ LSI (Jj_»jS_j__co 4_uljjJl l-JJ-h ll fjs\ t j s ^j-ul i/ill (^^oLje—Jj^l 

' ^ a J~J l_3jj-u * ^« <^> r^Au^Li. ^-3 J^>.aJ,l ajjJLl3>J1 ^ *J . .' ^li'j L*j_fl 4-fc^sLi.j J 
^JLj ^j^_w-jj (JJJ-JI L«l i4_oLdJl JLjjkVI (j3 i^*\j^ f^AP^ f ^di.j^ /qJbjl^ft1<nl 
(^y^ a^J IjJl QJ^j^." J ' " j ^jjIajLxj l_3^jjj <^-iL^ LliUj^il ^j-* 5 J j-fc. 4_jX,jj ^J^S-Ll^j 
4_iL£: I^^IaJ ^->^1 OLulSLtl J^ ^Li. /\ jL^^fl (jl (jr i« ; J I JLfcj (SLSLlUI JLj^Vl 
Jjal^_*JI jlx aJLlLcJIJ 4j*_ljj r4_jjljjJI 4 7u j\p ^^ ^ jt*i LLa Ji^ua-HlU j-±£ j^jJCs 
jl (jy^L-u ^hH»J l£'J i<: ^!-^ 0"'^? (^J-Jl <jy >-jL>Jl 4 In < iij ^^ 5j^>.^JLl Sj-jT^.TI Sjjji,! 
IjlSLaj «4-jjjI^ o" Mil 4_uxp j^y^ j_uLlll ^yjl ^gJiJ'J ' " ^HJL^ Lr^" J ' ^ ^ J (jri^-^l 
3j_iJI *-a JLjti (_^J-« i^l\ ijj 1 7i~) sLijJI^ 4jjlj_4-J-t-u VI 4 <t jloj jjl jj i^->,"n (jj ^jSw^j 

(JLt pi rtt.nlT o^» V ULp.? JLSj US'j .^pJI ^jl£UI Uj ^i & jj}\ 4uuu>£j}\ 




AuuoaljL^I'^aJLiroo^JollAjaljUl ajoULaJI 

« ^r ■■ ■ ** • ■ f 

. 4-l^LtIi (j^uaJ^ t _^i,V "all a^JLl>. J-Aj L-Jjlilll 

iAaJLfcJl <_jVI ^j ^^"ilj V ^pJI L_3LLxl!l aI JL5tI_t*»Lj ^ I **■ Tl (jyJ-J'j tjjlSJjJl i^ric 

j, - 

,3f^JLl JUjC aJU.II 4JL>. ^jS ^Luaj^jJI C-oajLitH-uol jJi2 (Jjaf < JSLuiJg 

(— o^j_xj JL^jJj fa£.JLJ <JaJJu>JI 4_j_*JUJI tljLu.H (jl **_^1jJI (jjjSj ^^^L^^ O^ 3 -ij-^^ 
1 (j j q L*j (3l_j_3*Ji l_cjIj^ ^ Jj__53j (Ji-J-lj CjIjjjJLI (jl (^ ^LUI (J;^^!) 

^^jk cjIjjjJ.1 (jj jJjLsJI t^ljJi ^-j-JiJd . LiJI LaLjj^j (jr^\ 4j id tt mi TI iijln i^TI 

ij^>*} ^^-^ -^JjL-*-" cr^P* -A>^^ 3\ -LJtj 4_£JU-lJl1 t_ulj_3jl J^ ^^JL? <_i_S3 <_7^l 

^n j a -*. a!jJ 5_i^ljju> Minnesota 4_*_^L>* ^ Thomas J Bouchard f^)TI 




(jrjjujl Lo-^lj-3 j-4-j-tJul jl^j 3j_<iLj_a J^VjJl juu L^j-flj ^jj^i-VI ^jLa ^ 1* 1 Ij 
oLjjujj UK *« jjLSijjw d^wLJI UIjjw! ^1 i^ljjJLj 4_£jLkJJ 4jl^L>JI ^1 

4_i_uL>- i » gl (jl 4_<jjIjJuI '**<j fl^M JLJ9j ^G^jLiXo lJ^^J ' * '^JJ dJ ^. "■"* 
j_y^ p^.<.rx-**Jl^ 4 j <^V miTI CjLojusJI *iV**aj 4-sjlLdV1 ^1 <Lj_uuJL> ^ ' " **» Jjjjull 

i^J^jiJl <_^ <jj_A£.J_J 1 flJUf 4jUsL>*J ^JdJ^"^' tfLjUJl Jufu (^ Ifl '"^' 4-SjjJaJLj 

^jLajLse-1— mj 1 a \ <r j < 1 j . „ A t a Sj^UTU ^ji ...u«j L$_$->1 I ^ ^Ar <L^,^>jJ Jua_£ 

Jj— oJl 3l__j — rt_j (jJU-Iui <j;j^>.l <_<_iIj-j>. (_jJ9 1 j iiiLml 'jj-i CjIjjj_^U (jl Tt^uajfj 
t^L^jJIj tS^lrijtdtl i_- cvj i4-4J^>Jlj (j-«^>J! Cr^ (jl^ajVlj tjoi^tlj cLaLitilL^ 

. JI33.VI ^ JU <^f ^ LfcjjLfclj 





tjfcb}£ ^ t*ri*^ bj^llft v^ 



S irf&i^ ^ 44W fb wM ptft 






CUa_ 



dJL&a Slajul ry^JLtD 5 >j|J""r. «ia 4J aLLalLo 4jljjSj cLan j*v 
JL>-Ljj i(DNA) ^ji^jJI ^j^ <i ^ll ^ <i ( <i*i claj) j ->i 1 1 

.Double Helix 1 nc\ <^a Lujj^i^ jt LlJ>1 >L£Lji 

*L£t ^ 4-JLiJl L$j ju*jj (^U! 4-iiitU 5 j rt jlVgJt 
4jr ^_d IjlSLaj if^^ljjl a! ki ayz\ (J^-I^H 4 ) L ^jLljv 
2lU*j_a {j/-£L& t J^miTI 4jjIj j-f^ 4-j£Luol_ij_} 4JL>. ^^ 
2lL*.j^o (_yJ3j t(DNA) ^j^jJI jj>> <n "kJI ^ fl j n "■** 

LJLljvIj 1 (Chromatin) (jrGLqj^ I ^v-' t£>»*t 
Ul .(Chromosomes) ■ •*** ji . .~\\ * La^ju ^>i4 



3 







(jylll 3j„j «,.^J1 L}L>. Lol (CjI j t i <^ 4_jjL*j t^^>o w d q (Drosophila) JiJl 

4_jJlj,jJl SjULI <jj . Li t„L.i^ (^-i^ijj (j-ulil (JJjJeJLiJ j t ->iJi 4-cLjLLtfj ^^3 aJlVILi <u 

j mir ojh^ T , T ^ oj^ 5 oL^>N L*^^ t> M^ t£ u£ 5 ->>^ (DNA) 

j-x^LLul Jl>J (j_c 3jL-^ J-^J ^i)"^ I? ^""0 lP^ U^J-^i j-*-al£, (_p i^^Lj-^aS 
1 a si*: CjL_jj3_j>JI aJ-^J j-Ajjij (<j^qjLj i^rulj_c i^jjjij-jjLj^i i^j^y-^' 31 o— lull 
&> (uj-uL T , Y) oljLJil * j^ o? ^J -(jJl^l Cr^ T > G > c - A ^j-*% 
:<4 — , ,i rt *t ^LlII *j*__>JLi t^ j £ " mi o <U >■ J^Lu) ^jr-J^- fn "( ^ J_A CjI— jjlj y\\ 

jJL £i 4_sLu^ (jJl jd 4j.u, ck^JI Ijia <j£ TCCTGGTCTTAAGGGCTCAAA 
t^ru jl ((jjJJj do^JI (j^-i 4_bI miU JjUlj Uo j_aj j-^-a j)-lj ^ <— sVl ^ m> ^ >j 

3jl>Jj <i LiL>- (j^ 3^jj>.jJLI 4jjIj^J| CjLsjLlU 4jLj£ Ljjl ^J j l O M ±) L*J *-^J3d5-^ 
jJLoj J . (JJJLjlII * Inrtll ^j-o <Lsrfl <r*> 4_iLq-j_u-*3-J (jj_tLo Q (.It Luc-cal^ L}L>. ^j- 
L^Li* (j-* S^L-^'j 4_lI>. ^^ 3jj_^*^JU l^JJjJ' (J^o ->J1 Jq j j Jfc. (J^b p*),.,<t ^ar. 4 
^ * (^yJl^x (^jjtj (^j-iijJi ^ (.ijjkJI (jl 1 rg'r ^Jj ijLLfll 3^-Mig, ( _ r j|j_3tJ ^ i tt^JI 

^ * VjLJL La ^ ,. t ->JI ^ lLoj^j-AJI djL-^J uK II J^WI jij^j mi ^ L>L_^ 

^ji^L 3^-*^ 2Luljt>il CjLoj)U-J1 4JjjiaJI 4jLiSLll £>JlA (jLfl (UjlUj .CjljJLajitf 
jj\ jj_uaJuJj i^j-saLssJI 4l3t_ja 4j l- 3j-^>- J^ (jlj i£-jljJI ^)L3jVIj 43jJ1 CjL>-jJ 
j>\ i in JL^ (^ • * • ) 4L^W1 4jLjSUI dJuA ^yS 4JlSLa <j-« ^_3>^ j-j-laj ^>^*^j 
( h <\i " ^1 JL9j .4_jjIjjJI CjIj nUTl ^^IdIj-aI 4_u_uu Ls IJLAj JljJ^Ji JfllnTI Cjj^h 
Ifl h mi Oj^f (jr^^ (DNA) ^Jj^JLI S^J-x-aJ ^lll CjIj nUTl ^ JLA Jya j j" ( <H *L»LJI 

4_ii^|j J^I^jlJ 4 r _u\ ^j£Lj jl ^uL-g-^JI jljJLI^ 3jLia]l cjL^LuiVL^ L^jU* 

jjjJJ «g^rtr.1lti)) 4jj|j,jJl J-U2>{jLnll i~LAJjul\ IJLA 4j,».UUj (_yl^ * L»ixJ 1 J^^l ^J 

4L0LSLII 3^.1j^aJ1 (jl *3fr!j— 2JI dju^j ?r_j -asr-i^Jl p^ -*T1 ^^a (Jj u r x-Mi .-?s-^ 3j <? Mill 

|C^-iJI 9y^iyj* Lsl *4_oL2Jl j^ mi jl ^J^Li^ 4jSL«-« dj^ *~*iJ ^i^^J^ ^tH^"-^ 
J-uaJ V JL9 j| {fj\JL<-uJI CjHa j| CjIj^uiT ^yil JU-AJ JLa^ 4jL*5J1 dll^J tt-j -»■ ir^ll 
m^q tjg .>>•> L^icLij 4-iiL^j CjIjjjJLI J-c-^ 4^-iSJ j»LjJIj jJ-ol^JI (C^^fl ^Jl IjljI 

'Si^^J ^o\j (J^A 1 o^*t 







j^yJlj-^J 4JL&JUQ 4-C^ f ii < |4JJ djLdb ' * <" ' <>.**. 1 1 4 J-la f J i*:^j^>- <j^_jJL 1 , £ 

SjULl (-icLuaj 4-lLq_c J-J-4-J Lo a^I ^j-« ui »4^JblrL<a 43JUJ f3jL>.1j 4_cLyu 

jl 4j*-IUXI 3-iLU jjl J^6 r<Lij|j^JI 3_iLLl 7T a >i \ 4-tl^JLj ^.^l uJ L>a jU 4_lj|jjJI 
tiUj (4^5 i4_(JLu3^(I 3jL<jJ-l <LjLLlj 4-jL-Q 4-2jUAj4 (J3^3 (jl S-^? 1 ^ 4-Sfr I II.JU LO.11 

5 J <i „■> 1 1 tfJUfc tjric lJSjj ui*ij iLa^ajj CjljJLi t^J^— * I jot m v| Lj^Lj>. ^^ 
CfL^xi A "i$[\ (j- 4 Sj j i ^ 4 ^j ^ y ^ 4_iL>Jl o\jJ <J->.1 J ij^S 4__j__iL LLuaJ I 

LfcjJjLS Ltiajj-a <jL£ I jj U? t 4jijlUU 4_Lajtill ^ 4_Lui (j^-* cr^i Jj-^J^ 

t-t^lj-C: ^1 4-ir .imi" hi 11 4__u1j^Jl 3jUI ^ UaJ-JI ^>Li-s>1 j»JL_C l^-^ 
^ «t < «j I « (J-x-sa 5tJ 4 J I >JI aJUb (_y^J 3jL_jJjJI Li^L_iJI ^^ 4 <i j, -%-j 

oj&Z La.iJf cdJj ^ 5jj U -^ J I j t (<-ljj^t_:J 1 jj^j 1 ) Mutation Sj nUtL 

ciilj Jii-g-^ 4__JL>J1 3L}_^>. ^ 4 <j (jtl jj — cVl ,X "wt 4 ^1^-^ ^ pQ a 

jjoi^ (J_j a 4 a usj /<u (^aJlj ^1 U -%-Vl 7t_J ua3 (j_c (JjJ — tjuJLl jjjiJlL^JLI 

(DNA) 4_£!j>Jt SjUI oLi ^-uLill jt cJi^U^JI 2LiUa ^1 4_aUo)fL 

^Jj) < itjJ \ ^^^jjjJl (^jjjJl ^j.^ ^ ^11 ^^^^q — <_a_) 1 c ^yjj 4-jjjJLI DNA 4 — c^>-j3 




^j'ijtII jjaaJI 



<y* ^L£ ^Aj) SjlvI^JI 5>-H^Jl 4-iL^ (jV '^ JJUlJU <4_l>J1 CjUjI£]1 



oL^Vl | JiJ! 4jLj 




1 * 1 1 • 
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^*Lc jUJ.1 ^L^ii (>a c-jI^VLj .iilLiJl l^ilVl 2bljb <> 

^^qJjJI jL^o^fl IjLA . ^^-ifiuJ' <j_aJLsel] 4jjIj^J1 3^.d./ntl (J^- pjj-*!uj0 ( _ y „«>,..«.u.tl 




;j M.r (j-^LUl ci>2Jl <M^ lt^ U^ '"^1 <^! J-^>* ^ U^ >^^ c-3 1 mi'^Lj 

Lo <J*\ mi"i<I jjtj t»L>-o j<„H *1^. JLa^> (j-3 > ^A* • >Lc ^ juju*J1]L>j 
j j j< J< M.i ^^ m.I <-^p- '(Periodic Table) juusLaH eSjj^t Jj jLJ *^^ cr*-"-^ 

^JLitJ ^-^ C5^^ «-J>_i_uJI JJ)U"tl (j^ JJJ^ J iri*^ 4j <jl£j tS-it-U 4*JlU A^3 ^^ 

^J Jj-i^yi ^j t ^ot ^Lc ^ (DNA) 4-pljyi 3jU1 cJjLA^L ^^ 

^Vi jms. j*lt jslaj ujlc *l^vi ^^v ^ui a^ij^i ^ a ah *1jJb 
(nih) 4-jS^oVi sjjejai oLvyi ^ 5^ <^\] (^010^1 j^h ^ «u*J>£ 

cdLlAj .^LLJIj ljj_n_jj_<_u (LoLXf iL-u-J^a tljJilSuj tlSLj^-*? <jr^3 o^^i < *^-*- u 

CjL^ Mitl Jj-S (j^a 4_lj1jjJI CjLojJUJII jI£JL>.Lj ?r ( <il <jJ aJLj»J1 CjL_ajSL>. 
CjUIj-_lj>. ^j^IaJj ?*> (-u-LTt-f ul 4_jj^_3 Sj. *i ^ JLua »1 <il til f- \ iVi 1 ,n 1 „V a\ 

I^.M^ LU-^jJ^I MDM2 45JJ-* L^J* rtj.^f^l er^j(^ JSLiJI) 

. UjIjJ (jLi_ujVl ^JjJulII CjIj \7Ti\\ dJufc Ajlitlu-uJ (jl (J j rt,7i nil! 




tjjogijTtll jjaaJI 




>- 4^1 ih\ JjjJa jj-C^-*" 1 ' L^^li WHbi Jj-a»Xl jL-iJt J* L^>» cP-V *( ^ ) JSoUl 

jl ^J ^p^j I JLfcj 4»a^L^». ^ 2-*olU /LiJU 5L>^aJU,l iuiaj^l ^Jl ^LuLuul MDM2 
^jJLi ^^>JLtu 4_>*JiJlll 4 tJb-ij-Jt t j^» j^Iajj ^Ul (^y't-ijw j-^-aJI) jl^jj>Jl Lj^L** m *> 
^-d^j-Jlj^LLxULS 4_jpl£Ul bM3Jt L^_ua Ui MDM2 4j^ j^ d^uj ^ jJlSi 
jLdil 3-i-*j LL&j .4JL-3X1 JLljvVI ^yJ] 4_Ljj£J (*j-}-w> ^yjlj^JI JjjuJJI <jt cy->-*^ Ijlaj 



uij 



.(Alkhalafetal. 1999 ^^iljiail) MDM2 






4_uljjJ1 Sjlil ^jLa CjIjL-jJIj J^JI^ cjL^KJI O^^ 5 L-^ J^^ L-9 

(J I CjLuj-J>Jl jl Li^il t * 1 1" ^jl£L«sLj ((j-UfljU l(j<j\j-C. I £jJjjJJj\-LjJ l{j\1j^] 

IjLA ijLa IliSLAj .4-iLiJI (Ji^lj 3jjLJ5e_-o 5 il jUj ^£. ^j|j mi a OJ^-J ^d}^' 




4 j 1 ( rv r 4aL>. l(j ia Jjt^fcJ |^JJ' J-fcj JJL3C_4 jj_i *lj^ 51 j^fl 4_j_L>JI Q^ ^^ 
xj- g-^. tjl-3 I JlSL^bj .«Lila-(Jl jl 4 i>ij^-jJL^ 4_jjjL£u 4_iL>. jl 4_jjJL>. 4_ii>. jj 
Lc-J-3 < h I" "ite-J L^jl ^-J-t A g n\ rt\ 4_uljj-I1 SjULI ^1 f, ^gjJL>o ^,.<->i.r>J 1 L^L>. 

(JS ^jlj i^jijj^o c-oJl 4jLa c_jjLJLj La j^jJUl. (^jJL>iJ /<u-uaJ| L^L>. £>* 4-jliw <JS 

jjuJI 1 juk jj^s J^f L;r JL^ ifj" ^" J^ 3jl^I^JI 4 jl^tl <jl j^ 1 ^ £^J er^ 6^ 

^jj£j Ju3 (jy^li (^GjjjjJI <j_a 4JLut>a f-lj->l *-*^fcj 4_txjuaJtJI 4_iL>Jl (^^ ' "\ "*■ ' ^ ^ 
jJu>o^ .4jjJL>JI jl 4_j_j_ju=u*J I 4_iL>Jl ^^ l_AJLj>tJ LoJj9 ^jH-^ C - J ^tH JLH-^ L>* 

4jij^_j(i ( J^_c ( _ ;r 3 iti.j„tn 1 t JL>- Jj^e^J (J'-^ ^'-M4j 4_^jLj3 4_£lJL) tc—a^^a^ f\V* ' A 

4_^c_iI1j CjjL^eJ La Lillj^j * 4_ij Uo^_*jiJ 1 ^jlstj-aVl ^iaJL^s ^^ CjJlscj La I JLAj 
^1 a * \\ < <i\rx- "ill (jlolj^ol L^Jjoj 5^...Ala.^J I 4__jj1jjJ| ^p^ij^^VLj 4_)1 lbs^U 

?M jli 2yjU ^t^i ^jAftlt 4^1 j^Jl fO* JA : j|UI§ tiiU j^' 

^j_a J^tLS -1JLC Jj^^aj ^^AJaTJi 4US-4-0 (j^J wLJ9 3Llj>JI ^jl tc-usIjJI ^j_rt 
<j-A J^jliJ JJ-C (_yic (^J-j-Jkj a_uIj^j>JI ^yA \ tst *.J (jl J_>o ^Lj_o_^ idjLjJjJL! 

<_Jjl — flJ La oL_J^L>- (j_- a 4 jJL>. ^J_^ L? _3 (^j__3tJ (jJ^-jl o^L-oll) <-_fl_^>.lj^Jl 

j-it^l <— »LjIj J.rnfl dJLA ^yS 4_oljjJ| SjUI (jLfl ^yJLlJLij *4jjj_>a J^^Lo T 

Ajj^ij »_o ^-tiuLc-lb V > il^tL lJ-Aj t(jL»-uj^L! 4_jjI^^J I 5jULl (j-o Ijl-j_Lju 

J j rit'U ^j 4-lal i,iiU £yi IjLi 4_p*JI CjI_1j15LJI JJ-«aJ tjLj (Jj-flJ cr-^^ UjJ'- 3 




JU 



jJUJ^ i4_ulj^j| 3_sUtl ^j_a IjLdJtx ljL^>. j^jjtj (jLciuVI <j^a jj U" 1 1 xftLu ^fl 

LA j*tt| ;La4I ^ cH 99*11 g0*ftJt$ *M**U Ut j$II *U»l*ll 

^sjJiJl LlSLa^a xjjAjLui 4-jj'j^il 5^ rt Mill S^I^-JS 9-^j-Jmjs ^L^j] J^Jte-*J 
3^>> jjt Lgj < " i h^ ^^Jl 4JLill <j] . Luic <-j^L>- CxJL£ 3j-u£ JJ^' ct^ 3 ^ J iV 

Iju^j (j^**' ^U £>^Li i4iaj_<_uj 4_Sj^-LaJ 4_tj_T>SLa L^jLj 'c^J^ 4libjJJ tjJL_p 

£y* O^' 3>fllj-il1 CjLajJjlXI ^1 p^j>.jJLij ♦c-jUj-flJI Cli^oJI (_^ JL-lil i^-lm 
(jrJ-LaJI <j_<a ^hH^ L^VT *lj>II ^1 SjjjJ! \\t\QA jj^y\ < u 4JLb fj^AU I jufc 

3juju>. 4_L»jL>. («-*-"j £>^-*-^ £>-* ui9^ j ' " M-ii-4-3 t ^j^<^u_lJ I ?c_jjLl(J1 S^ljJLi 

Lul 1 . nj ij^3BLJ_3 JLJ3 ^jrSiJ-*^! O^J LT^ (j-«^LuiVI jLfcJjVI J i^f J^L>*J 
«_A jj^>.j_!Lo! JL9j ijrlJu-uJI oLLo ciJlJLA IjJLldJ (j^JjLJ Jf 1 <UjJ I gj*3 Ij <<i mlj 
£fc>jJ1 ^1 V i*Vl JuJu>oj 4JuL*_a }Lj_a Lijjl IjLs ^„lL^> V 1 jM_J1 Jufcf 
IjjjLJtJl ^1 SjJi^Vl CjMjUJI 4-SjJua 4JjL*^aj <j^1 LuL^o} ^ UJ "'J »J 

^1 fcjtull Ji^flj t^SU^ cdJj o^ f*L*iJ1 ^M_» ^ ^ u 7,j t" t (jJlj l^JLo 

CV-suu O^ Cri>"^' 4_S^Lc JUJL_>o (jSLoJt! £y» UJ^-* JlJoJs cLUJL^j . 4_j_fl| 

jj^ljQJ (±<J -W A^jLjJjJl tl-tj I n J (J^i^iJ Jj^-ft^ou t _ y ^l..<.uJI (_tlj^>JI ^j^^ <-J„ t n 
JjjLstJlj cZjL-uIjJlJI i>J_A ?r <t i iH J-flJ .3jL>»lj A J 3/^-3 (j"* ^ jjj^ (J J_ua^J I 

.<ui Jli- (^aJI ^jJI Ubjl L4jjj JjVl oL^yi u^° 




L^J£ 4_^j^_«II (^blj-jflVI 2L>JLjt_Ji 4J&L<irt 7r t i r\ " mi J-Aj S«L_uljjJI SjUU Lj-ujjJJ 
j-t^»L>JI LlL^j ^ i_,t iaII Jlj_oJl I jjfc ^ 4jL^VI (jj^ ^ S^Ijj^JLI 4L>Lum)J 

JL>JI ^^ L*£ ijjlsjJLl ili\ jL>.y 4jjj-*> j-« >^' 6jL*^ (JL>*' u^P-' cr^J *^jJI 
^ JLiJ! Lot cjjJLI ^1 (^jJj j-fl LaIju^I ^ JLkJUs «3 <ifr V^a t^L^j ^1 

&£. (J2-J Vl t- c-yj 4 <1 jUall ujLjJ^JJ JJUX, (jl_3 JL>. m£1 ^3-l^.J tJ^Miflj < < JrtTl 

. ( _ T SLjL>3 ^.<-u->Jl (j^J (^y^** ^-*Jl>* <— d-H LA J ' - * J 

jj^o OJ) >J '■>' 4—p'jiJ-'' ^>^-"'H i_do^> 4i ' "' ' " ^\ <Viln j >' a (j| ^J^SjI c-iJ^bj J 

4Jl^Vl oLi Ij^aj .(CD-ROM) jl^Ij tUiJMd (j^j^ ^ W^)^^ o 2 ^' 

CjLojJL«J,I 4_A_LaIaj (jUlUm L^jj (Jj fcJVl 4_*_j_jioj <j\£*a O^J J-^-^'j Aj^iVI 
(j^>j-SJI IjUfc (_y^ ^-^J^^' CLiLoj-U-U n^a L^jjjLS^Jj ^aJjJ,1 CjLj^j*j <LdLuJLl 
Jj-as^j 4*i«j 1 1-> j (jisjJ,! pjj 4_fljjL^«i J j '"^ ^j-fl fjj^uuui ^LlJLij iJLaJuLoJLI 

^JU 4jLi-^>a ^iajjJ,! 4jj^jo C*ul£ lllj La «JL«JLl <■ m jIaU ^j-Uj_u-uJ t i laJLiLftX I 

j»,ui ^tl CjIjJLjiJJ (J^A_>- j_xj^ JJ^J (J i ^ t "^ «J-^-J j4 ^ jV <-o 4_tjjj*j 4_>Lx-a_a 
4_tl i^>U CjLjjjJLi 7t_ti-ua_ILt 4 nU "U 4 j-jj^ j^JI Cj\ j(rt*"itl <jr _ b 4_; i^aLLl 

j^l ^^^>J1 ^lq -w j t (ciu^t"il >taJl) : (Gene Therapy or Gene Medicine) 




<jVI Lfc^j^iaj ^j a_j ^j—>.| Jjj-k <-*JLLAj t4 1U.* U CjLjj^JLI (Jit o ^Jj^—jJ 

iOljj^JLl r-^'Li-ol CjLjJLHj ^y^-ctiJ La *-^^3 4_)Lua_U otiijj) «ill 5l j ~kJ1 SjLcIs? 

«JU>JL*-a (JL_3t-d ^jy^J ty-1 y'tL Lg-La ^ni^l <Ji£j Jlj9^ Jl AUV1 < ,j <>-*>" C?^' 
L-Jo Cjl—jJuLi a|, \ -V," Mil (_^-Lc- 3ju_j_a_S 2L_fl| jij) 3ltj g-1 <t Utl ^jLa ^jLLsj,. <.uJI 
jiLJjul CjL>.jqV-> Cfrtrt-»o lilt L^a i_3jjlj Vj . (j lis juuj} I (jyic- (cLiaJiU OLij^JLl 
3j rt mi ft (Jjfc. (jl £C_iIsl^Jl £)-* L>^9 i( -r < -i>-^ 0"*->^ Ur^ ^ J' ^^-^ (jj A "^ (jr^ 

f<u£. (jl_j pj— *-"' <— ^J-^ r"J o V^ Tl iJufc ^3 j 5„„t»o (^^ uLae-ij aq <ui JU9 4_jj1jjJI 

*4jl3jj ^>5Lcj V (J5k mi,,i j*LoVI (^Jj j-i^j l-3j_<-u (±-<jJL>JI t-xlaJI 





^Imm^ ^^J\ yaal\ ^ 



i\ ^ <Mt*v<^y™ 




* 



i<l_ljl^J 4_5t-j-aJ tfjLjLcl t ^ jQJ ^ l£j ^.itl aj_Lij>JI 

I juk$ t (Draft Sequence) Sj^.oill 4..V llll i.n<.11 j~jsV| 
^1 4AJJI ^ Ul> spl>UI av,,.i11 op* Ij^aj ft 

^3 (ji*-' *f*.3-^H*^ L_flj^*z 4_jJjV1 ajj-iu-U ^_ Jlj 

JX\ l^^VI jujl^Jj ^j^c {y* LJ£ *U^>VI : i^j^ilujj.jlJj]. 

J}U. 4jt ^ «(f>i*?JI) 3L_H>J1 S-iL* ULa 6^> : .1 . A .y_ -rNI ,1 a ■ , ... l 
^jjo 4-djLi.uJl CjIjJIAJI (J^L>. ^rl_i_jttl <Lj_*i L£ Luj t-dJ*t1 




JjJill £j?Laji \-Aj ftf.j ♦4^i!J-a 3jljJu>. 4Jl! 0*\jJ* llq-Uj JJ.X tj i(Jj^Wl LlstJ^lj 
JL_vj Lul 0_o .Jj^kJI Li^LS <>* 4 n;l m,11 J^ljJLI J>L^ uSJ-fli US Ui! 
2Ln]J_4 3jLiJL>. 4jlJ 2<;IjJ3 llo-ltJ Y " " \ aLc <jj& j-j!j_j3 j-^ti £)-* J "' ^ (_>^i^aL>J1 

a$ <ii L4-S r-j-tlo^j 4JuJl dJufc ^Jjljq *i^ at <jl <jj-^ O - * '^*^* A 5^)j_SJI LLcltJ Luf 
4 »\ \\ j^JJ 4 1 hmTLj JL^kJI jjj \s\ *m <j| t_L& UiSLc^o, if^j—D*2\ CjL-ilLU ^j^ «; 
4 MnitL 4\_L±i>.! 4jl1 *1*j jljl t^jlll ^rtV Mill t-dJi JL>. 4_j_JiJ \^UI> i4_^ajJLjj>JI 
(_jJj-jj (_^-lJI 4_SjjJ<aJlj 4_iJJl tiilj L4JL0 {jj&.'t (j^l <_3j^_j>J| jSLi ^ U "1 3 t4_J1 
'*t "■ ^** (Jrj-^ 6 -^ . <— iL^KJI ^VjljH SL^jJLjO <jjj ^j-a (C-«_ctt>.j (-_3j^j>Jl dJLA i ^ j 3 
4.".uitl <_3j^j>JI 3*1j-J9 0^1*3 Jj^l g-j-u.ua! [jy-fl-fl (4jjaL>oVI a1*-Tu *JL>\jLt Cj^>- 
4jMj (]yi J-J-^' (j-* 4-dJJ_a 4_Cj_l^j_£ cdJ OuaJLS ^yiLUl (»J^i Lt^J l L>£j~ J ^ Ljk ^\j 

^^ <_dJL>. ^a J ' ^ * * <".<-l<jlJ »l,cUtl (JLstfl * L^>-j^u Lil_La c-JLLsj <_a^>. cjIjULq 
S^Ud ^f o! :^l JLUW 4 j 4jii y l\ 2lUJ Ul^j^t^ 4j,j ,Vi ^^Uj^ .^jlji 

JjAi JL*tj (^j^VLj JjL>-ljJl 4_i^J,l *_LaiJl ^j^a (JjLfc JJLC ^Ir (^^1j>iJ 4-o-Je.,^ 
^^jju ^? xlaiJl <il mi J LlL33jjljo Jj^j*^ t^U nil ^j^a u_flWl CjI^Lo j^JJ Lk_iJLC 

^jLjaLj Jojj-^JIj 4« 1 uLliJ) CjLal t iil,| » \r\°\^ tg.1 <t Mill (jLx£. ^3 (jl^-jJLJI SjjLLaJI 
(J^SZLj ^<j' lIjI u>«M gl 4 (,(J ^Ht a (j^?l <_3j-«J tLiJajl i^stja *jLLaJLl Tj>Xa <jr l^ 
3l_l%j ajjLljvJI aSL%jj t a-S uV\% ioJIj iu_3jju V LlLSJ^ t ^^ m< i 1 1 ajJLl»Ji i $)a 
ijj^ P-LajJI ^^^ L^L>J1 (j<^ tj *^>J^J *— flJ^ LLaj-iiailj u_Sjju V jj iL^jj^aj 4_tL>J1 

^_flj-)u V La-^ (Alzheimer j^cjLfcJJi ^b ^ a r «.j Uj ^jLl^jVI t_>L-a_iJ iLfclj_^j 
4 iri <^y"ill ^^Lj^S.iJI ^^^ (j-ujufc^^-t^f j^>* Lf^>- o^*-! **— > J j4J *■ ^'j-^ L^j-uaJu 

L-d^j3 ^jjJ 5l>-^^ iS^ Lt^ Lj^ ->>H (_>^JtJ ^ mi a T> I JUL tiij—uaJlj (_3^_ju V L_«_^ 
m^jJI u 1 n "i t l^a (j-^JUJI aJuSuJI jjI (Jj-^t L r <j: ? : dL$ *u? < - )L ^' O^J-^ *l>^ ^L-t-aJiJ 




6sjjkobfl'i->l jjoj *^gf>9 :"<^jjjuj-JI iJxalLuuuog ^yogJLjjdl jjaaJI 

cdJj ^^3 L«j tcijl j irtLjJI j] f. I j <i j^ 1 1 j ^Ljj-jja-JL^ (_£j^>. VI j*3-L«J1 jj Wo d)j>^ 

...Utl ^js JjjJ Sj^L^ ^ >3I -Nil David Baltimore ^J\ *J1 Jj Sj 

C*j1j JlSJb :MV «_>*jJtU ^j-joijJI ajJLu>J I c_ajj>-1 ^-clu lt^ ^ ^J^*" l^J-** cr^ 
i4_juljJI^ 3^ j "i 1. 1 CjLflLlLLjJbVI (_>^3ju ^^q-C jj- *Lj_loU,I 4Ju_u £rL*jjVl (jM->- 

jjjC Sr^^"^ f«— ^ 4— ILSII tlUj tjLfl aLlLJj n_£j_iai_J! a jJuaI I 't^t-*- 1 - a i rtiAl (_y^l 

^^ j-£j j (ii ^aJl foJjJI L^Juaj i4_j|jjJ1 aJUJ 3juJL>. fj^-3 j-J^IaJ aLo) JL>JLl 
Genomics (j-uSLys^JLpJl /olc, LLA JL^aJLj i^ts^n a J^ ni t ) ajjj^JI 2uJj 4-ljjIjJ 
ajJLjaI I tj>^ Lr^ *"" '^-OJ-^' ^-^— ^-> 7"l mi* rnLj (^aTLieJ ^Jlll f iJu^-*-" 1 1 jJajH 

(Proteomics ^i^j a^-uj^j ^ <i < uj ^>>I (*^^ * i^ Ur ^LSj^Ldj L$_j_i£p SLluIjjJ 
(Proteom) ajJLj^JI &* 2L^oLJI c^Liajjj_JI cJiJLlaj ^-jju i^-M raLJI jj*j 

<jt 4_ljL*j21 (-jj'j_>JI (j^s^ . 4j jLn t-ol^- K—tlaJl ^ jii" ki<ii ^1**1.11 ^LaJifl 

j I 4j^ln ttl CjIjjjJ.1 yr Ats\.?i \ 4_tJu__>JI <L_>.lj_^Jlj ^^j^q—cuj La ^lj-_>-] tjISLoJj 
4jJLulj>J) Lj^L>JI f^3 Tc-xLualll I JuA xjJ ^jl (j^- ' L^ <t^-iitju diljj^a ^ 1 . t j " i itV 
4_Li< JlI^JLj ^o mi j Lo jjjlaj Luajl ^jSLcjj . 4jjjl5LlII Lj^L>JLj ^jm\ Kt[\ Q^J (j-* 

7c_jjLjJ| ^J3 (jyil ^LqAaJI (J^-=aJ tjl j-A 4_ijIjjJ1 3^ a "tt}\ (_>^ *^*-?4i^' I cr 3 * Ij^J' 
<t ♦ j jtaTI j— i-jJu ^l^Lol i^S (j!L<jJL!L5 <_j_lL^JI t r <j|^_>JI Lo| . ^jl m i^U ^gjj) l-u 1 1 
jjX. ^ j j *"m 4-je-iTLJ tjVj . ^jLcojVI \^1aj 4_j_>Jl lIiLuLSJI j, ^ * j ^ 4_t^ajJ_u>JI 
4j^jI£LxJI L^L>J1 CjLaj-Ljjx ^^ l_aaJLII wJjLUu J^Ijl-Ij 1 ft.j ^ <La-»L^. *4_3j^-«_a 




iy09JuaJI jjoaJI 

j-l_£f (j^a (jl «..\)?l J^-^fcJ (^jJI t-o-^JI jl 4_J^I ^4^-3 ijlc. ^LJjlH >-£>J 

- 5j j«a ->JL£ ^^-i-VI CjUjISJI (jiiJU ajjm-w ^J ^LaLusVLj <jl miWI JU£. ajJLlj>JI 
CjLjL^MJI <> ^ (j-SK ^ 3 _ JiJl 4jL,J jl _ 4oliJl Jll^-J ^ (jjtf ^Aj 
4_iL>. <-JlJ| (ji^. Jbjj V ljjL£. (^!^IL>o L7 jJI f JjjLo-u) at <i m 1,1 S^jJui-aJ! SjijjJlj _ 

\ T * * * j 5j, j n AJI 4_j_L>. ^ 4jj>^ V • • j 4jjLJLo 4jjj-a VI * * * j Y Y * • • 
YV • • vjLSj L«9 (jjjLcjjJI) 3jjj ^jJ 4jj>« ^ A • • • j (JiJl 3jjJ ^ 4jj>a 

4j^mi jll CjLL^JI (jiuu (jf dJJli .<jLlU -SJulH jjl^o J^ (jLaJyi J ;r CjLll»JI 

.(-JaLiuS*! jJilUG ^}\j^ V (jr^J (LjJL>. Sj^ljlJLl Jjj^ 3 -^ L. <<■«,->■) tgJJjIJ <.. <« r*Vt JL9 
«L>-jJlII dJufc (_yl£. (jLuj-jVI Jj_ua_>- (jl Lstjualj J^JL-jj (Jj-flJl 3j_n_i-a (_^J 'O^J 

- JLSLiiVl (j^j JSLui ^L <^j*jju (j^j V (^jjUitl a.L«II ^ <>ajJI o-* 5_yjLcJI 

4-j->J1 CjUjISLILj 4JjLL>i (jL>-u-j^l L^jjJLsfcj (jyli-II CjLujiJI JJuu _ ^J 1 JlJ La. j *fl 
>-A*J j^jJI Jjfcj i^JUiJ 1 iri rtLc. _ J^Vl (_yl£. (j^l ->^Vl IjLA (^i-JJJ .^j^i-Vl 
(jl (j^o ^.jJI Ly ic (J) LJL4J1JJ (j^J (jH^- <Lj 'ntl CjLuISLII (j^o a>J-C. (j£. (jLiJiJ^I 
1 j£L4j ^^Jfc.VI CjLJ|j-j_>JI ^ 1 ^Ir 'j-i^ (jLiilieJ V <GI_Li^w 4 t J j U j JJLC 
ajm^U f j^> Ju.<a (j! 4Jjj3 (j^Lftj L*>«J i«.«^Lql«Ji aLsI Lcj-Juq (JIJ_uJ1 Ijla ^ n n 
(^jj| jJiill rfi^S Ly^" ^^-^1 JL£.Luij aJ (jLjjijVI CjIjjj-a l_3j^>. S^Ij^j j^j mijTI 
tiljj 4jL<!uj V <L^^L>. CjIjJL^j oLio^s (j^s aj^jxt L4J IjI niM (jl miWI (j^» (Jj>-^ 
Jjuot a^_5 (j^l ^LJaJI JjL=tJ^ .^^Vl 4_tj>JI CjUjISLII ^Int ^ Jj£: *Jij_^l.l 

J-ucjj (_yJ-JI ^-L)>^l '^J L^' '(j^-^^^ 4_jjLjij| (j£. 4J jj < <i a (j^j JL3 (jyjJi CjIjj^JLI 

rfULJI 1 ^ rt mi"i<1 (jylllj Tre 2 (^cjG <jj>II ojlaj ^^-i^S?! cjUIjj -kJI ^ L^j 
«_« (jLujVI SjflMit (jjLifl Jj-L^TJ 4tm 2LL^>JI ajub t^fl>£. a5ij Daniel Harber 

djufc c-jLj-C (jl ^Lx-UJI JLajju^ i(jl_uu^M (j^s ujjiaj 4_uj-nJl CjLj1j_i->J1 5jJl.l*u 

.(^' J^LmiTI jiaJl) LjJi^.^J xalu ^JlJI 3^ (jL^VI JU£. 4jj^1I 




» unlmlyl jlai 'fe$>9 :*6^jjuluJI Jjo'iiung ^g'ljjall jjaaJI 

(^^jJI ^jLqJuVl 4^LLxj 4_)Llu.j ihii<j4 C >j^S jl ^j^_j_j_*SJL1 £^-^3 ^J-^ {jr^ f-^Si 
,4XqjcJ m£JJ1 jn <rill jl^>- jl 4\tr\'~>r uiTI 4^LLajJ| J^tA (J^toJ 4JuLjJ dJLuJl l^jtrmj 

^yJ^ t^j-oli- CjLojJjlq dll) t^l^- L^t-uoj ^loJu^ ^aie-Jjl ajJLijv ^jjo 4.u«a J^ULa 
4_*_x 1 ^la "*• ,jt «L2^L«J1 c-jjxLjuaJ Of.jj^JaX\ CjLajJjlU ojufc (j_<a 4 tt,.<.uJ ^j $j <jl 
J a f "t t n oLoaLill dJUfcj OjJL>J1 j^Ij_/OJ cliljl d-uillj t-LljJjJI ^^ L^ja-L-S—Jj 
O' Lr^l SjLiVI jJlajj i^j-aitJai) 4jjIjjJI SjULi Lgj 0_u£ ^^^l 4-LuJ Milll c^oj^Jl 

jjju 4j£|j^aj <— »l nUj fCJ^J ^^oll 4_}jjJl jjlj-> (jojuj JjJL>Jl ^lj-A (j^ f\& in* j l^J 
*4jjVi t n,a ^jj^Ul CjLlLo^ JJUfclLtu 4jajj>_Li]1 ajufc <Ja]j pfl"^N ^ <-^p 

Ajjj_>JI 4 ,-jJL) «jQ t^gj 4*ri i\\ a^JLj_>JI 4— iJM 4jj1 a a 4_«_u1jJlj l^_fljJflj jjl Ju V 

i*j$ tl^.^it Jcy k, LlLu^. jl^ *Gl UjU. Uj^j ^1 ^^Vl 4-l^JI cjL£l£iJ 

(jLcu-tVI ^J^J o' (j^^ ^- A Jj^'jj C*^ 3 4JjL>Jl L^vj-Laj jj) (j^J *LHH^ ^^""t 
ojub *Ut] i>o JaJj i^j-^Vl 4 j -nl\ CjLuISJI ^Lj t >c 4_ulj3Jl 4.„" u> ^ 

S4>pJl CjLijI^JI ^j^a UIj-lk fjj^ 4j j-Lgr<'t ^Jl!I ^(jJttJI La 

Sj mi M I ^=cj LLLu Lo-t^ ^j LftTu t tfj^J 

IS/o S a^Luslaj Jjb S jj^SJl ^£. Ij^tW l£^\ ^ 

(jJJj^ t^l LTU 4-tl mm II Jaju o' L^^ *"/• ^ ' ^ J- 1 ^ Uj^ LjIjj (j^^J j *ijTJ 
4.j ,„<tl dJLA <jf : Lr^ ^^J iLkifl X * , ) ^ ciMli-VI JaLnla */ ^^ , ^ {j£l 




4_ul1j (^jJI jJJlII Jj-^- LaJU VjL.n rjiaf eliLcLusJI oJUfc -ilj-fl? <jJUj (^JJI 

JUS ( Jjl\ 4 j,^ V Mill (jjj£> tillj ^ Uj ^j-aL1aJI J<M.T1 (>Jj£j ij& j>jM -»J1 
Jl£ LkJL>.J AJJ.J *>J\ <jl ^jJ} J^lJIiJ ijLAj t{£j MljTI <J_dJL>Jl jlj-Sl (j^<» -ljJ3 (J^^tH^ 

Lu-flj-JLja (jl J^-Sj (Jjo ** o ' ^ IIxSLaj ij^-oi! 4 i ts\ V Mill OljjL_5e_a ^IjJ (jj^-* "^ 
(jLjuVI 4 rnn -w £>£. £(_3-uj <J£ a^3 ^^ l£-LP ^ lJl ^ 4_*Lj 4^-*>a (jJj-Ju_Jl Ajiu-ad] 
4_l-o-A1 (j-« (JjJLalll (^ A^-<-aJ ^j^I 4j*1 mi a 4_j$jj . L^j ^>- jj^\ 4_2jjJaJI £>£.J 

(jl— 4-u.i V I ajJu— >. ( J? Js ^— t„.jS Tl 4_jL_Ju_jJI (jrAj t4 j <^ ^ Jul (Jj^£j ( jr fl A^_Lt^>Jl 

Ij-A (jja r<tCjJI cr^-J U^J '"^ ^ *^ <U-*jiJ 4jL!ulH Ijub (3>^j ^-^ t^jJl j *i miIIj 

^_ dJI 4_»— ua-it_<ii (j-u A5-^^^ <— a^LjJ^Vi (JjkL^o * j ^*" • " * * LiJLa i4jL_tfL_HJ1 
(jj.Tl-->- Lxll L^-Jj)j i» (jyjJI 4-iijLUl <iL>-jJLi (j^Tn-o (j;jjL_*u*iJ1j (jLcujVI (j_« JSJ 

^yJJ 4 j m rtL 4— <r>L>. <Lr ^jJ1j j^U'rTl ^ Jl_^>JI I JlA ^yJt (Jlj mi„iT1 (j-uJLsJL 

£j£. - 4 mi rt>jJJ jj'ia ^-^ cr^ - <A> '**' .'^ p^L^ 1 ^' 1 ^>fl 6>^-y cr^' 4_2-jjJaJ| 
IjLA ^ jj^iaJI j! ^Jl_jj Jl^j .m^>.V| 4_lj>J! CjLjLSJI 4 j n ; ^j ^jJI j o ATI 

t LdLfuj iAj^lD (J^SLlcu l^j->^j c will ^>£. LJ^flj tjr^' ^P'Jt5^^ c_ jL-tj/Vl ^^rtl ^LsJLl 

^jJl <__3LLaJLl 4jL^j (^yJS (Jjus^Jb Jl£j t 4Jl < u.U djub ^^ c_j|j_uaJ( (Ji_lj ^j J'^> jT 



Ajfc 4__u1j|^JI 4— >Jl ,♦!' JjjJo AjL_5e_j — iin mi (j-a Jjl (jl tA^__Ja_*j ^^^ 



L-iUj (J^ 13 (^1 4^>-L>J1 (JJJ-ol (^^ f«-A <JUJJ>. ( (jj_Ld-A_i>J I ^^yjUSjJLI V t(j^-L.U3LjJI 

Peripheral *_al^laSU urjjlj uJI (.1 <<Vi ^^ a >i -"« ^ i^]Ll^_3 t 4 >Ji «I1 

^juu (_p]l 4j^ojl1I 4a£.jVl ^LaSuIj ^^tlrt'i J"i <ilU Atherosclerotic Disease 




^Ij^JI 2^>JLai J-j1>-o fJj^M.l *U»Vl Jj-st-jj *4jLuaII -iiljJaVl oi^^ 
^jl^L-oj^ ,3IU.tl 4.y,„;T| J_*_* J^U ^IjJoSU 4_^jJl 3-ifijVl ^! VEGF 

<_J-CjVI <__-![ 4->>J-4 ^jSLtTut 4_^_jJL-uJI 4_jjji,l JJLU dlLmJ^ J rill (J-jO Li-_*L>. l_CjJ 

CjL-lLH_HJI aJJt 4Jj_j_.ua ujJ I a J V "t ,i nj _jl ^LlLsVI ^_ hi .SfeJj *4jj_jojJI 4 j f j V( 
^_lll ^j-i-VI CL)Ljl_»Lj^JI f l^JI <j-4 aj-iC-j jjix^JI (__£ a^jIj! _^ 1,1,1 ."fcTj 4_jjJU>JI 
qJ aJJt ^y>Ju\ A j} ^ l rt <~ttS £j] (^j] LlA 3jL_y^M jJL>«jj 4jjjaJj| A^_-t_ljT ^-"'JJ 

^jJLi-oJI Aj-ijJLl ^j^Li- t \ ^^A aLc (___■ . 1 ^"Ij" 4 (^j__3cj Luc jl^Ij <j£>j t4 jt jjU 

JJLC ,-L.ijl <_-IJ L^-^Jj *-»-^' E.P.O. (jj^oj^Jl ^.A 4-ulj oj< 3_La 4-L---T JjLu 

(j-4 iSj—i-^ 4_»— 4__C J-4-3* (j_4 1 <j l< <1 \ (^jJI J— A_*l i*1j^Q_>JI CjL^SLJI L}L->. 

urn 

t 2Lj_tIalj^Jl ill LL^-4-ll 1 *L_j! (__J3 2LuoL>- iX_--_>J! 4_iJJ r-l.lflrj (_£J-1I jj\J3^jui£>cf$ \ 
q\ (J4t tr>{jj}\ ^VJ-^J 1 (^0 4 JJL»J JL__3 4_jjIjjJ1 CjI-jI-uJI j^-Ja jj)tn"<IT 4^e_j_u_j 
l^jjl _ ^jj-Aj^JI dJJj «_Luo ^j__ ajjjj...)! 4 (JJ-Cj (j--JI l(j mi <ii 4jj^JLI 1j-4Jl___L_uJ 
(_^Lj ^jSLc-t "_?J 1 ^ < (i <i ^ 4jjjJLI ^j_Lt_4-i j— mi jTI (J-C (J2 _ «L_l_ jji-iJI jjt*- 36 - 



■ <-U-L.L 



L^JliwjJ L>^if cr-^ CjIjj t"itl _y* ^J^ JJLc i_JLi_Aj ijjlu-ll 4_jU.«-t (jjj loljpl 
^l.Vt 3*1___^J 5jJl_^ <>jtj)j (jg iii,'**" L^_3JLA jij^ij 'iff J '^^iJ-^ f*^ '" y^ (JT^! 
J'Cni" in Y * * A aLc (>SLj ^-3 4_j_JLj^?I *_iLtJ^I 3jJ_ (jf JL-LIjuj .^-j! 4-mi y}\ 

£*__3- f 5,n" ( ^U 2u»l*]| < j l »-- j I J/.MM.1 ^oJlj-'l t_jUJSU a„U;tl iiaJJI CjIju 

jJLxjj . L^j-tljjw »_l^'w ^j_4 4SLjLuxJI 4Jl Mil,l a Juk <L_uljjJj i4_i^_»l_>JI oLj___>^_Jl 

^ (jliJI <Jl^<J 4-u^UI ol > L^JI J>U juCUj ___.l£ (pjj SuJLjVl 4JL*1II _,t 

_>£. (J^fl (±-5tJJ i#LL4-jSJl tUic f)j| ^.L- 3jjJ___>JLl 4 /tijOj'vH -IjJtl >|JL5__U--I 

3 iv (j** -JaLL-juVI 4 Un'i tfjuk jljuj « ! .(j . _» Jl JL-*_>s ^ *\j \ z*l\ jjl^I 




tyJPgVj.TI.II JjOftJI 

L ~ »'* JO* 3 -^ 4-je-JLl (J1J_ljJ| ( _ ? i 4-jfc.la «L>.jJl (_ ? Ac j-diaJ ( _ r ^li JJ-^VI tfJL^J 



^^ <1ju3L>. tAjLJl ji t.i fl (jr liL IjJoj m£ J-Il j J X 1 1 AJLilll <jl Lsb-jl^Ij JJ-U 
(jJjlxj <Lq-^jO CjVjL-uj fjlaj i^jLjiJVI <_ y lc L^jLLjjlajj 4j^>M1 CjLlLajJI ^JLst-a 
LIS l jl Lu JjijLjJll (Jljj j ntl 41^ i.u*\ oJub rc-4l ^j- 4 ^ *l£j mi Ml (J i <r"*i Mill 4_a-jJL3tJ 
4j£.j LiJllA (jLS 111] L«u jl (^jL-ujVI jjJu j-j-4-1 (^t^JI 4_JL>JI Cj1<3.^TL> ( _yu»jJLLn 
m^j-lu t T I ( _^uJL>Jl Lgj :».~L<ub ^jJI dtlSmij CjLfl-uaJl ^jjlajj jUu^d j] j-a_jJLlj 
(j.c < <ij L*£. lLoJ.>JI tjVl m£jJ*j ct <■***■ if4_JLAJLJI CjLijuaJlj 4-l^.i.ua! 1 oLijuaJl) 

?fj r'^jJlJj <p A «_^.jll) Superhuman j5 <3jL>J! pi mMVI j5 r^^.tl ^1 M ,' t yi 

4jj£j JL3 4jj-*ii_±ll CjLojuaJl ^jl ^Jj ji j i'i'i (J-ua^l (J5L«2uJ ^a ,<.til.rttl (JlJ-i_ail 1 jjfe 

j— uLllI IjUfe pV 'p"J 1 A l)^^V l ^'-V (J"' !r * (j' UJ-* (1)^3^' <*'* ^ f -0 ^ J 1 *-* LT^ 
JUU ^Jj^ia ^>-^ <J^* i^J-* 'L^J^^?^^ L>^>* U^ <-^-^ Cr^" l3^*^3 fitriii OJLju 
(j^a JLju aJ ^lajJll 1 jufc ^jl^ pVI Lai ij m> Ml L^J j-t*jj (_^tJ1 OLijuaJI {yi Uj->- 

4_*-uaJ jljijl J-5 q^oLLiJl J^Ia (jpa Jj-IaJI ^ rt ir> LjJLj^I 1 lit i^LtJI J-Ltfi_dJ 

iJLAj t(_yjuam t jj_Ail ^yJS Cjjl_i-u jj^ll fft^ *"' *. <■'.'■< J 4Jjl rt <i CjJIJjl Jl^ ^^ "i j mi'i 
L^jj-iij V cilljU ALj-JaJI ^yic LMLj^ aLlII 3jJ^ j-ll^J iy p U < 1 j *m^JojJ1 (3>*J^ 

CjlSXs (_yi3 Ijjj£.j /cLul Ll>3jiitIL-j| jJ :j_A rj^lall (JIJj-uJIj i4j^_JlijJI diLAjt^J 




6>.jLinlifljL?l j£j &op9 :*6^jjaijll 1Jaflj.uj.09 ^9^?^' jJ^aJI 

J-Lo (_p>jVl £jufc 4_I_flj-_ c (_£JJI <jl (-oJ^I ^j-* 4_ul_(.u.i] <J^9l ^jjSLj—t-u q nt ->Jtl 

\jj\£ (ji>^^ L-uLjf L- K>jVl ajulb C-tilj-C IjJ Luc ji^l VIJ-lj jL_uJ Jl9j SLaj^vj 
1.1x1 c, LfcJj-*-u ^jjjJl <Lij1jJI 4juaiI1 ^^JoLx ^^ (Jj^oj .(^£^91 cLtLdjuaj (jjjCLftlb 
OjlL 4jjusljJLa ojSJJtl ,»j-iJ1 lj-cl U*i ml ^jjj-l! < n^tl (Jj*I Jj->- ^^J^LII (jljJill 
^ l^l_Jj^ ui^SLII 3jj-<-" ^j-fl '^Lju 4111 J^-J3 tlUj ^ cPW '(J^-*-"^ t— >LLa 
3-sUI 4 t m U ^£. ^jJLl J^l n< "j JLjSj . ^l.t-Mi" Ij^ijjtj jUiii 4jLftJ^(j ^-04^ 
tfj **< nil dJufc (JljJts ^Lj_>.I ^IJL-jJI ^yo ^n\o (jy^l ^Jfcu^LS- CiLd_u9j 4_uljjJI 

^£. UjjJt-ul jjjjuiutJIj (^jUJI u>-oJI ^ 0^' (*i*JI c^W-9 '<>0-N t>° ib^^N 

i^jLujjVI t *l.ll<qj ^jl jj_*-ajj (jLS (^jLlujVI L^j ***i <Cu ^l)I CjLix-aJI ^_j_uu (jlS^j 
ijj tNj^ <j^q i(jVI 4JSLc>« j^jC. 4 <ii**» I tjU <jrAj Jj^iaJI ^j-lit ^^lc SjJuUI i*^1a 

^tLcu) lyun^i j\ a j— jJ ^»jjJI (j-fl 4JSL4-1 (*j-j-^' cJ' — ( - uJ i ' fl^ ^ *> j cr^ cjI tf »^TI 

. jjJJl i^jJUJ *:LU i-J^ <*iJ I <Plrt TltiM r n (jLuujVI (jL^ 2]^ (Jj-dl^Oja 

L_otJ (jiJI CjLL-oJI ^ ( jn o Jj->. £-^lj jl^>- lHJ-*^ ^JLaII ^ (J^ JJ^ 
CjLfl-u^JI (Jl u^.n r nl ^yiC £jj ^ A" ^ » j »_>JLa tj }fi"i i,mU (JL-aji ll <^£JlI I jijin>l 

4_sL£ 4jK,aJLl JJj-IaJI j»l JLstH-uul (^ylc jij rt<i"<a (*^ L*-A (j^ 'l^Lh 1 ^' ^ 4-fl.UrJLl 
i jLLa^_ ( _ a j| ^^3^0 ^Jl ts$. ( 't'~t ».,.Jx i^4_jj|jjj| 4 mi ^ tu 4 flit "ill JjjJaJI 1 A—y-ti VI 
j^j -l-jlT* II jjfc Jj—ua-SXI jijSLj C&** L^LP' L3-^ <-^M-iJl u<-MiJfj_g i4_fll_£ 4_C.I^JLj 
4j1j? j.,i..ydj ^I'ar'jj ^JJI ^j_Ju_Jl i j-u-L>JI *Jj| (j-Uj»tj>J t ^, t $) lLUjj t^ljjJl 
4JL>. ^S {£ jj "1 < (j Cj Vj) ->-"JI ^jub (jl ^ ^ <JS 1 1 J_o3L«j^ t^lIL*!! jl ^L<i <.n -»i,ll 

Jje_« Jjtl-w L7 5l\ 4_ul mi'iVI ^ jr. 3L_j^»JI jl ^^j (.^m ^ t (\ S j^jJ.1) ^L^JI 

Paul Ramsey iSjzL5 -^ * "' '"b 5 >^ J-^' uj^"-» » 4-JL>JI 4_^L J aJVI 3l_jj>Jl 

jl ^jjiaj ( ^il ^; *LaJL>. Sj-flljlll 4j^_lj»J1 djLiilJI a I J pdLnd ^jl (T* «^>-jJin 
^j^juLi Jl3 ^gj r ri ill ^j (i *i 'arJ 1 4_j^seja 4_<uL>- ^j ^g J^J ' " l iSj '^'.''' c^" - *?^ ' 0^-"^° 

UiL^ ^ jJI j^L-u^JI (jjl^iJI aUj ^.jj V-"l 4i^Lt^o ^1 ^1 ^jj jjbj ier lL>JI 

(jl 1— uaj? (J^j j-Aj i4JLol^_£j tjLj-uj'VI 4j^_>- f^ic \jJ&\-lm <t1 Jl1x.( tJlU^ 4 Ac, 




i 



J£ 4jJl! Cjj^I^j |jj 4_udL^j *<jLuijVI f-Lola^ JjJL^. JL^kjj V 4Jj Jj-2j 0^ 
^ ^J ^ T A p ^* * U' iXH L"j— ^ Ijt^Jkj i«_«IaJl tiUj (3j— 5_fltJiJ t^jLJLSLa^/l 

4-g.V) a 'sJLI djL& JLj4 Q^SLl_tdU A^L-UJl lJl3j_^0 (j) J ft "„f. I (J^-.Ui-jJl jj* ' " "» **'" 

4JLjuJIj ^T^-SJI ^_ 7 J3 J>jj l_4J 2 JLj_<-u-a idJUj <^-k <-^f-^ y* ■'■^>-t-*-*J ^■'-y*- <4_uajL*Jtl 

. 4jIjjJI ^ck. 1 fluV^i"ij (jyjJI CjIjjU'TI ^Jia 

j^q ^-u£ jjlc L^t3 Jojiej! Kassj Ramsey *ljV ^LuajUll 4x.j_a^<i <jf jJljjj 
cZjIjJl^ ^ jjU'TI 4_tU-c ^1 J>Sj £<<i~>* t(Y\ 2r^0 J ames C. Peterson ^Iaj 

1>^Lh' L3' MitVI CiljjLfl ^JA_<-u_>iJ (jjj c L-I_j_^ 1 a1 1 ), < Co i &J— »IL t-u-ja ^g^ <n j 11 (j-uJL^JI 

(YVj YY (jLtj^II) James M. Gustafson ^ « .< '"iLLujj-^ ^yM*- c^l ^ ,"«itlj L»f 

4<» a\s 4jLoju3 ^-uLSfeJb JjLjuJ^/i j»Ll5 -*-*J^ i4^^L>^ij 4-CJuJLl ^jLjujVI 4 t j j U qjh 

Jj_3- ^jjin^b-i^ijjx frljT jjJj$ (3^'id (^^ £^-A') Donald MacKay aJUJI 

O'j i Lr^^ J J*f^J l>^^ (J^-^V (JL> '^'J^ i> ul * j >M 4_}-^ 1-4J tl)^^^ ''- JlA (3^* L^ 1 -^^ 




6 Mrtl.uViT»l jlij feg^g :6>JJJuujJI 1JXOJUUUUO9 jjJDJJLjTtll jjloaJI 

tLxLs VI jjLa oj_p jl llLIi (jjj ^j^i :<dj^j (T\ «_jvjJU) q^lmjUjjj (j.u.*.l->. 1 <>>jT 

jjjj 1 a Jut JS i4j|jjj| (Jj^Ls (jA L3L_jJt (JajJlj < _ 7 l]l CjLaLuI! r^LuoV jjl^jujj 
£ _ ;r >.1^>JI J-*-*il ^j-I} ^Lolasl L*Jj Lo tjLg^.^ti*^ 1,41 rt 1% ^yil i rt i."i (jJLjy (J-i» 
LqJucj «4Jjd mm ^cK^JIj J£^l ^ JrtUll udJj <j<*"j (^L>. 4 rt Mill £>Lui>y 

4_j_Jljo^_4-uJI oLjjjJLI <j-« 4jjj_4 j^ ^LLi. J-^-jcj <j| <-Sj— juj j->*l (jU-^ ^Aw 
^La JnUti <jJU1i tj^c jys UUo^—o/ < t , j ( «" ^^Jl ^1 .(Retinoblastoma gene) 

(jijoj_4_ji £j\ ^flj^m ^MjlIL ^jIjujj jjkVi oj) 6 j *j <•>■>>» oj-* U-* **l±lVi 

+ (Y0 ^.jll) ^vp JAiL 

'Lr^J 4^jnJoJU *_jjU3|jJU Ou^Jjl aLlm (j^- L^juUajj (JjLcujo <J_)^Ij 

. j-^VI IjLAj (Disease Free) ^Ij^aVl ^ JL>. *-<Cob^ ^1 J^stTt j.m ^L^j^/l 

^i_3 ( L^jLiLiJj L^3ljX.J (_9^Ll>-l ^lr. Cjlt<i"^ll j-t^^>- (j-a Jbjjj-u . Jii'f I 1 «ij*^ 
4_>Jl_»_o (j^ (3^' *-*j c>"^ ^1 cl^^iJ u ^^ J ' " l>* *^JLaA ^ji jj) <^ **n ^jl ^j>SLoj 

^j-A (JL- >- >«)">• ,<s ^^ ^<i Milntl L^LP' QjJ^J <-*J 'il — « (lA-^J 'O^'J — A **^ <?JLA 

^V Lo Lfj ju>.! aJ Uaj $» <Ct>U tiUJ J5i oij (Jit To I * j^ SLusL^ i^lj-flVI 

i4je_t3tjL<aj 4JJCJ (_£JJl ^yljjJl jjIoj-joII (J^J-Ii JoJotailj cJijjjuiII pj_ua»j^o TY 

*.2u^I1j 4iSliJ| 3JLJU ^J Ljj^j Ijlaj tudlj J<.um »iyt ^ j^Vl Ij^i 
jLxui/ <4xLUI J^L j I jij j»tl (jjj j I jlL>J1 jijJ J^j3 (Human Enhancement) 




ur < UAj.aj,\,« ? .tija>ji a.^1 cjUIsl*vl£ U-uUi ijla j* llul^j <jL*ji 

Q^Iujj 4jac-Cu.ll (jl . \ oli c. I U\j iuflJL^Jl IjlA J^rtTr **<t Sj^l^jJLl 4_uvL*Jl CjLjJuxjJI 

aJlcj cLxL>J1 4jj).l*uj c^m"w t4 j i^trtll 0J1A (JJ-^» (_7 £ -3- L ^ 3 ^ a> J T^rJV" 4-3 (J '"'.* ii ^ LjL i 
f-Jjuo^a (j-C ll<jJL>JI ^J LOj S J ( o IjLAj ijJJj-ctuJl 7-1 t-a.u. VI pjjLOjjftJ 4jljjJI 





»*&* tjMftft si n o iV i l\ s 



^4\^4^\ vS A 



♦ ♦ X 



♦ ♦ X 

JL_>-I <_J_AJkJ (jl (^.M „>JI JAL> JaluU \ (^ <ij 

J^LjjJ (jiaJjJLl CjUj_>. 1 £,ua (jj£*3 ^xll CjL*1SJ1j 
lLLuL-A i-^JI^ >■ J < uluil <L_3t 1-0 £y& t_o_j j-LaJ 1 

(_fljj>. (JLiojJ djLj-ll J^_3s_aj Azz-jpc-us (jjSj jjl 

jlj <(j^T «-fl>*J J^JL-u) j J J Utl jl (SIjuoI 4-*i^l ^i^l 4. 



* ■ -*' 







JIL 



yUl jti\ (lJuj^I jiail) Genome 4^lj^l S^kjJl 4i* tJJtli ^jJI v b£J1 

Jjv-Ij— a (^ j^V n> (JSJ (2LijIjjJ1 LlJLojjU a L^J <~*m "^ (jH-11 4JLLII S^I^Ja ^U 
tj-ajj CjjJLI JL*j La 4JL»*j-a (^ Cr^*" j' * 1 ^"ji-^J ^1 4jLj-»- *: JL_» JJua 4 rtl" V a 
J*-j>JI J^lj-a J^J-i* <_£? SjV^JI 4 jU r, Jj-3 ciJJJu Aj-dJ o? Q^-a-^-3 'Ji^ 

(Postnatal SjVjJI j «_i 1 $j *j £j <j1 u-^f * -i ^ (Prenatal Diagnosis) 

3jjl_o1L jLl4j (^Ul « f .<j ♦ _i» Jl 3-iLo JaL*_ii ojll jlju ^ jl Diagnosis) 

DNA sequencing ^1 « \ .(j . j» Ji 31 ml,,, ^ u j 4-L_jJ3.i 3_2jjJo *1j V " i»L 

CjLlLuu J^JlL_uj <LLa-x_<jiJ 4-flj^Ji3 ^-Aj i(4_jjljjJI B^LII (J3^3 ^IlII JjjojJI 3*Jj^) 

j-ail 4JLuL>.j . lj ^g 1 - f^LLaVI QjjJ^.1 i _ys>L')r—Lu\ * ^"'"•^ CiLajljL^ ^j 4jLjj>. 
4Uj^^ j! AJl^-ij*. jf 4Jiljlx. Jj^ (2>ja ^j-dU ^jjIj^I CiLajlxll ^^ ^Uo^l o^ 

ij\ < fc <j^ (^j ^j-AJI dUIi 4^>Lc. ^ lj j^ I^j! ( rtlVj m alx. J5L.iij L? x:l oWVI 

U& 4JjoLSLII t, tf» '^">Hj 3j-5JI tlaLdJ (jr^c. L_flj-Jt_ILi_tjo CjLojIxU oJLA ^i-C xJLLaJLl 

^ tjSJj 4 (aUi ^ (3^11 iilJj) cdjlj^t ,>• Ll^j i^u. ((jniiJll J*jU) j**M 




AOULA0JI9 ±j*i\ ^ ojjLibs i^^l u^^»'"»H 

t J'J^J f * "'"'^J "■ ** O^lA' (j-* 1 ^j3-*-"-U ^"0>^ ^ '--'■J " ^ Lr^ ^JlUI ^yic * Itnj 

p LajJI <. H^j ^ JJI U H^itl ^^il I J^a .(Huntington syndrome) JUlOJ^ 

La! <j^a_xI1 (j- 4 0-"^ 1^ Julj jt ^jujVI 4 j_4-u ^ VI ^j^V Mill ^^^ j flt\i V 
^jJLl Ijufc ^Ijus.i ^ ^cr" <^' ^^ >4^ ^ L^J^W vLju^I u!^ *-^ J^ 

.j^>-l (j^V m* (^i SL^- £>£. < MIcm V 5,ht mi 3Lp* ^jLoijVI (jiujuj i5_aj^_»ll 
^jljl^UI (jL*lj_^J1 (j^t^j 4£jjsJI (^ <jjl>-^ r kJIJL ^ u-*^ mi-^VL (_)iajjJU ijujj 
^^qU oj^jj * (hallucination) jLjl^JIj 4-u^lgtl ^J SGaLL^VUexcitation) 
jj gfc Jjlj cjl^J-t^ j-Ju-c (^jJI jiL» A 2j-Ii^ <J^L>. c ijJLI ^1 c^AP ^-*^"J 7^1-^ 

. (LJL-C, jLse—jjVLt ^yjuajXl jtVjjfc ^ia-atj Cjjjq^ cjj— iJl ^fl) <_>i>jJ.I ^^pslj— c\ 

^jl\ jf c^! i (Autosomal Dominant) SjljLl* ^jjlaj (jisjJll Ijla J 3 1 r jj 

JL&jij . (j-\-i-tt„iL>J i ^Li c-xxx^ajj t^^^paj, all }LaL>. (jj^jVI Jl_»-I (j^Li (j-t^ J <* "' ' J 
Ju3 4jI ^^ylft-cJ t4 j'v.t dLjjjJI Cjlj—ilaJI ^j^ 5 {jl—miVl L^J t— il-t^ij {jH-J! 3j— otaJI 

^ ^U\t >LSU j\ ^j^JJ >\_5U ^jjjJIjJI ji^f t <JL>J1 dJub ^ ij tjj (jjjdl^ll 
c-j! <^"i . » ojuu ^ ^j^Vl JLlj^VI ^jSJ <jjfc 4j <-j! .^ij (j? jjj 6^i (Carrier) 
Ijl^J t->LaJ1 £y* g^j ^! jl^.^j V «uf ^jlIL» jjjl>J1j .(Affected) ULxa fJojXU 

4J1 <Luaj^ja t-xxxlaJl /<>! «j ^j] SjLjLs La : LLfc 4_l*loj ^>^ c^ , - i -^^ (J'J-^^J 'l>^>^' 
I J ^t ^£Li U (jsru V mi "tl ^jlSLa] ^-flljj (jLfl LiiJ jj^ S^^^^Jll I JLA tJjJW c_>l 1^1 a 
La M ) : 1 4.1 a J j-juiaL>J1 Cx^aJI ^^ 4_jj^wi (j^a L^J Q*-±$ 4¥i*i.u\ y-j»Uj m ^jls^-Li 
(jIo^Jll l-i^J c_)Lua_t^« <j| lai mi fd«J L^- >> ^LuaJLl |jr>V mi.TI ^^^ (^j-u-djil ^jjLjJI 
cilli j-jjLj Laj ^^j-uJ' tf Juk (J-^S 4jLx>. (j"'.j-«j i n t ajSj S^j^jujVl ^j-*-** ^-L? U^>- 
<— il (^ j mi 4_J1 LjJuvI raJ-J»J (jl (jpfl SjjLaJI Laj ^4_lJ^11 jt 4_j1jL»JI 4-jLl>. ^ 
{yi *-a-ILj>JLl cJiaj_>a 4_jlc ^jjj'Cj ... t^JJI La TY") IS^^Ij—cVI ^^-^a gj_ ill 1,'v 3; 
(J-Aj S4 j <^V miTIj 4_l1^1I <GLl>. j^S »-<C<aI 1 4LaLu_i_j cujllSj S^j^rir mi! I lLUJ 
J^_B Ci-^l jl 4JLj| <-djjiJ CxJL^ Ijl 1 ,» j aj S4JL0 r-lj^JL ^j-a! Jlj>-I < jr ju3jJL_iai 
^jl tjr JLbj-Iu-u ^-^ (J-a-c l_jj (JL«J^ I jjj S^j^LTt mi.I I t-dJj ^j^ 8 ^-4^'jj cr^ 1 t3^ly'" fa " 




c-lJjJuj -iL^jj (jr^ (3^^J- L< - iJ ci^ <— iLjt^aLsJl (^Jl^V 1 nunj C(.'(^ I jjj ^j*j»£, <j^a 
^jj^qJjlJI (J_A^JLI 4-t-4J Jj » j <,n L*jj (jda.iTfr-iu.U I JLA <jl aLlj CujT^ 3 tpf )-aJ6_*IuJ I 1JLA 

4jl^L>jI ^1^3 (jyi^ o.'TJ ' " ^ x ^> j4 o' ' '^J' (cjju <*! ist iLucoLv IjLLuiI (jjSji 

LllljL>aL>. (*JL3cj (jJ 4j1 4_jusL>.j i4jLoljjJI JjJirej jl (Jj-fl ^j^jlj^ i 1 j-*-u (_yil J-^J 
IjLoj S4_ii£, LLuLojI (jhJI *LjJe-(iaJI l_o_l11£JI11 (JjLlLa j^ajJI j^o Sj^kj SjJLaJ V] 

cOJ j ^tLj^ lJu£ Jj 5?4jI J c^jll J$ <& cdJ J >j5tj La 4jUUI <>J Sj-^xH 

t^jJI (5jj^>JL! Jlj^Jlj (T) »^4jL»j^j jl>-*-t <_ylc £>UoVI tjrjjaLiJI cjL^j-^ 

jlj-tduVl j^o Juu (jyJ-J' diLajLt-U djub SjLp* ^J& J^>Jl <— o-Lua j^o :4 <rnii 7"^>-*aJ 

j-^J S I ^ J -K Lu3 jjl JJJL) L^-JUJ-J J I La^„ Ui.t-j-LU j^O 4_JJ_fl_C LojJ j4_J_jL^_*_cuJI 

j I 4lL^jj (jiUj jl TjjSl (3 5e TJ Lr*J 3I ft nit a 1^ jlr f MJoVI J-*aJI <-_jj-J (3^ J'" 
O? CxJi I Jl i^eX oil (>a jJLklil jf gj^JI ,>a J^JaJI 5 ^J^t i AW\ jl 

jja fj-lil I'V flj f fc J-«J o' J^-^l ty 9 ( .'J J^H (Jst-J jL£ I jl 1 ^ j 'ft, Jlj tut! 
^lUf.j j-m-gfcj , i„n J (_J^ ^jALSt.. lIuJ Lj C-^ixLail (*Lj^ 4JLv (jy^J *V (»l (j-aj_3e_tLl! I 

j-^jJLl (^ \_Aj-bljj 4-taeJ c?^^ CjL-d-jusl^JLI Loj ^V j»f ^J-iLstlJI 4_^_j_HJ ^^aj^JLl 

* „ * ^ 

4^ajjJLU JlJ^L-Jl Cj\ $ ->J\ £ya 4_^>- (JS CjLj^>>^Lju3 JuJjfcTu O UL^-TlaX 1 ^aju 

. f ( _« r uajuaitaJl ^S^JLl 4-JTlcj ^jJI x-oZL>Jll tt-u-uiaJI 
j-i-u-j (j^jJL«JLl (^yLc <— «^*j 4_j] i LlA 4 — <_u_ij 7"j-taJ ^Ii_JI ^.d-IaJ.!. I -*-\j " ^Vl 
J< mm J^LuajVl dJLA 4-i-uIjJij IjjJUJ jl <Uj<s>L-uV1j 4jj>JlII JijJlJI ^ jrjJl^l 
CjLj-usjJIJI »-udjj i^jJLl g-4- T L?Jll Lgjua OJ^-^ Cr^' *-^IjJoVI 4-fll^ *-A ^j^rta a 




fifluLaoJIg ±jaJ\ ^ 6jjJL}g ^jijJaJI ijnjTHu'i 



Jl 



. 4j_a1j^ Jjj.d-TNJJ JlJ-dJI 

Jjsej ^Jjfc ; jjfc (JLjJU I JLA ^^ 4_ajuLi ^jJaJ (^JJI (JIJ-luJIj i Ig <>jfc>"'*ij i _p»L^>-VI 
JuJaJl lLUJ jl Sjufftlj ixLall 4_SjjlU £_* t-il mil U^>Jl Ijj <^-*J <j' J^^ 
^jJjVl (J^jljjV! CjIjJLcuJI jJM-^- <(j'< *> j^s 4-al£j1 f^S La (J£j t Lc-j-Lm QJ^J (ii 
I JL^J t.^nlxU frljjJl .\ T J'- u <. f kH U^ ^! «-3>*J ^ ^J' 1 <1 J i » Vj 5<?^ or j^a 
udjf y Olifljja La i^jLoll <j-JiO <^l ^JJ-^' Vj^' 6' ^ ^'j '^ (*' CK*J^' 
4ljfo o1jJu_u JLla 4 m^^-wI (JJLJl > f llrtU1 <j$M cl^jJI J^jl JL9 t-JaJl <jf Ctclf 
(^ (JjoLiJIj ^3-lcjlH tltJtjJI (^yJt LtjLt-<iJiTr.a T'Llrto Lua_>1 Ll&j 5<. m i mJI IjLA (Jit 

4J1 <nVI j-C 4jl >-^Uj ijj «VI aJLA *u-ta_LIl (jr^-J ^J^ (jHJ- 1 ^ ^ O" 1 -^ ^^ 

(jjjJl cl o It i ^l^? Jj^' '-^J i4 j »„f?ilj^ i4 j, Cj) <X^-wQj t^-j_uDj_> 4^>- ji^^JaX I 
A4>sLi^ Juu <Urt*^ ^^jJLu-ii 7c_L=t-i^aJI cJi^jJLlj j^cjuiull ^J 4^LloVL (j^JLaJlj 
J^l ^j <4iLui^1 « JLA j_c 4jL>->U 4^>.3JIIj jl_>Jl (j^aLlJI ^«tt jILj Lt^ija-jw 
^yic ^jUlj I JUfcj t4_LjQ^L_tuVlj 4_o^jJI LjLjl^Cl^e->3 ^cj^Ij ^^yiJ I 4j^jvV1 ^.LLlcI 
J m.dJI «_>»lj) (Jj MI..JI y-i i,(i mmiVI fyuayz ^^ LfcLb^^^Ja (^d\ ^ ■ ■'^' , 4,1^ mi^M 
u^laTt^ 4_flJLC j (j-^J >- f" " ^ ^'>^i LAJ 4jjIjJLI 4. jla.T ol-^ Ij^-Aj i(j_JuLtJI 
4_uaJLal( jJjLuJLI 1 ^j A L$j 4Jl rull Lj-ul^v JSLJ Vjj » <i aj In jo r ^1^ l^lj^i 



jj^L jjlSj JjLa jo£. 4-laJjiJI 4^-LJl ^ja j^fl >^I>1j <ul jjJJ SjLiVI jJ^o 

CjIS^-lu j^a l^jlf Jjjux>JI (j^-«J (^J" ^J j ^J"*" '"'**'" CjLu3j_3tAJl j^a p^J LjJl {jji 
i^ljjJI ^jr^j-V >.Vi!T 3joeTu.>ill (j^j^toJI flj-il JijJjvIj j^>-1 4j^l^a (jXoj^ t4j5j"2l 
I JL4 jljicj ijlrt iuilj 4jl«L>. 4_ii£, L-a^,(.u3 CoJjjjVI (jyic- (j-^Li* P^J^ ^L)W3^ '^-^ 




cjL^DjjtiJI jjl£. j!j)jj .www, geneclinics.org jfwww.genetests.org jj* a-SjJtl 
cdJj u^T~13 'tij-*^' <-^^Lh-a! ^yic 2Ljjjl>JI <jjL_uJLl!i cjL^_»i (Jji^Lujj .^yJLt^Jl 
Jj1\ jljiL ,LJa^l 4_£ j^k. Jj ^ *)\ cij^j tdttj .IjL*^. pLiL^I c^bLj-c 

4trvAL.ll jLaxo^I f-t^jJ OjJ kjL ri 3-2^1 ( -^ij '>^ f*^' O^ J^LiJI '-'^J * W^ OJF?*Jl^ 
*_iuo ^ a^_9j-5j>. a^J ^j<i ,t<a~A 4-xlLc. fl^p-i-l S^ljj-t LAj-oaj (jl Juu ^jL ajU 

t3jjU" a jj^-lj^a ^j ^jLjujVI ^yk- (jr Li>Jl <j-ajJe_JulI I CjLixjj CxLuaj jJU 

7tj rthtl 4__lL«_C ^Ij^Lj illlj f*Jjj t*Vl ^>-j <_yJ3 4_jjIjjJI <-_jj_j_«JI (j^ ^l—**^ 
^JJ 4 ^U<ll Sljj <Ji*JLJ <**< j ">- i<_sllaJLllj ol irnj-iJI £>* ^JLC (>U w M '.U.^Vl 
LbjjJLJ (jlII 4 — ~r n\[\ 4_iiajj_±J1 JSv ni .7(3 j j» VI Sljj «_jq py-aJLHl A^rl 4_jlajjj 
^jl_4J (*J Li^->- /HD' 7f j ' ali 4_jju ^ mi a }jj t^uliL«iJl<a ^CLu^ ^ Vt» "n a man i n 
^■aj^-tliJlJ I <LxLi_«J jjS-^jj ijJ^aLa cA^x ^j)jS"n ^"l> 1 Jl£La>J ^-^^" ^j ■"" ^ '"' ' " 4 

^j^-V Mit o^-A J tiilj Ju£. . < U <i *^ aLj| ij^Aii (^JIjj*. 2LL>.jJLI djufc (_y^ jjfcj ej or 
cIl^i LiUj ^^-aejj 3^_Ju_C C< <.ull u^L>JI (^ 3jL>.lj 4_i,l>- ( J^ua 1 Ti-luJ (jl <-_jjJUo 
(jj r4x.jJLlin 4^o_dLlit 4_lL>J) ^jj (jlxx-^- iA_t^LSJijj J-^JLl! (Ja_L>J| tiJ^jJj j^>JU 
Lol i <jr *axLaJl J-<mJI (^3 ^ '7<H 4jjI^_4IL<-uI ^^3 (JlSLljil £ys> (JSLii ^Li V j ^jJj 
L^jI (**< j'v ^jJLiaJI q^* j ^*- '"'" *l ^1^>>2 aJ ^JLi <i" c-jSj) i ci q 4,1<^LTi i <ill 4_lL>J| 
A|itV"i<(iLj tiilj jj;j_flBJj jrt-LaJJ 4_jj|jjJ1 5^_lS- JJLI SLLulSUI SLse-cuJJI (^£. ^jJl>o 

4 jU r ^_ >o q] jlju 4_xLseJLi (DNA sequencing) « ! .^ ♦ ^» 51,,, I,,, 4 j < n" 

^,^-l.uJ La aLi Vt (.ol 4JoLuijj ?e 1,11 <H CjIjLlLg ^j 4_uljjJI S^-L^JLM t-LulZLuiI 




^jld^J 3*I^J9j Polymerase Chain Reaction (PCR) jf J* J<m"U Sj^JLJI J^-Ujj 

4_3jjJaJI tf JL-^jj V jt ^jjll MjL^ qj<j hi ury->JI <j' <>• J-^5-lll ^ t\ Ittl 
Cj1^_j!l_c f i • U>V| jj-aie-ij (jl <j5LcJ 4JL3 4 I mL*i juII 4_jL>JI tilLj a I J Vi„mL)j 
(JJ^ O-* U - ^-^' j» ***<<.nJ (jyJ^>- 4 j a A2I 4-jLc ( _ T 3 JUu I Jl&j *4-jjIjjJI { ^ya\j-Ai\ 

(ji ij^-4-J O 1 ^, "** l " 1 "'^' t^ 3 4_SjjJeaJI dJub <j] '(j^'j^-M C r <-i-'»Jl (Jjft^rtJ J-^J £h_L»Jl 
frl <d«JI {jA j \ J^ JJLC (j-A *L>.j" rtU ^IjjJI <j^-cu_3tlll dli jU r ^jfl a,l V( <n**t 

4JL>JI i_j£ 4^loL>j i4_uljijjl £rt_L»JI 4JLlo^J 3jj_u3 J '^- M Ji^-I (_yi£- JLcl h<"k>i 

^j-4-^3 Citt ,*Jbl Jij3 (pr) f ^,11 Jl 4jjJ3 4jj^« JLioj U->jf JL^. ^^ <Jd u ^*^ 

: (j -ajm->J| ^rtajV mi'IT U^>i uplift (j Lfl 4_l*_i_a1a]| SjVjJl CjVL>- ^ Lq? 

S-iVjJ! j tj j^^ ■* "tt jt Prenatal Diagnosis jl 3jVjJI JjJs ^j ^ *■ "^ 
4 j Mijy u«Vl Lj>L>JI JLvf (^lc ^j^M 4_lijIaJI jlo " t"ij ,Postnatal Diagnosis 
Pjji mVl ^ L^Lkii JL?4 (jSUj9 i4_«l ^jiaj ^ ^bj tJ^?^' l^ (Amniocytes) 

^j.q^i-ujj i(j-\_L»JI j-aC- (j-4 j <^ir (j->aUj| pj u<ial 4-jLl]j ,J^_»JU j-u*£. (j_u^al_>JI 

^"t ^. (j^j-^Li :«_^jJU) jjiloJI J)j 4_5j^Is j! Amniocentesis 2L5b^IaJ| ^ jub 

J 1 s>°\ I i j-a JUu L^JI V| 4-SjjJeaJl dJub Jlj-Sjuj 4jjjl-us £yi &^-J^\ Lr^J *(<j. ^ 
^1 J y< 10V ^ T-j'i CjjxJ <_ylll 4l>. ill 4_j_oujj tiJrul^Jl iA^Ltu L7 \£, LJLol (3>taJl 
,j^>.| ^jjj < ( j 1 U (j^a 4-jy j "rl \\ a Jub L-flJb-Jt3 JL-ij /. * , ^^ub 4_2jjJoJ| tfjub 

Cj_j9j (_ t ^3 3^-^LLa ^jG JL^ (j^jV <"i"H 4^3cjjj ^jt (jJl^j I JL&j ^ uf (j_ix>aL>Jl 

4juIjJ| oIjL>oj1 <j^a lLU j j_pA;U-uj 'J^-^ 1 ( ^-^ l J (_y^ (J^-mV nntl <ilj^-j 4JjL>JL 

^j o Mill jljwLq j^I^jJI (jja J^ (*>A^ 6^ jt>j-c-VI i^nclj^ ol 4J1j , JjQ^>Jl ^ 

fc^j^SJI (^ r-L-uaJI ^ <i 1^1 1, x-jLUJt S^VjJl ^^ifin ma) ( _ r AU^iJl Sju^-La Sj^j^jJIj 




• jLHI 4jj)j ^tl ^Lljj-lSLII jCmJ ^^ Lij-jILie-o Lgj AJ-Sj (j^Jlj i4_uljjJI (jlalj-^aV! 
77jl_>> I j mj Vi'ill Cil m all fjnt ji ^J-lu^jj itl<_j^£JI 4_*_«Ljn. ^$ L_tlaJI 4 -J£J 

«_a1^jj <J-uauJ (jr^^J i4_JL*JI SjJlSJI lIi! j ^Jj) ts-\~A\ Cj1j_usI£L» 3j^-*JLI j*jfcL>JU 

<U i <t uj i« I »(j . j» Jl fd^ljJa) 4 I^iU.oJ j->-1 ji. ^ yj « 1 . tj . J» JI 7"l — 1 <!,<" r mV 
Lj>L>J (Karyotype) ^Ijlll .Uol 11 L;r k. Jj ^-»J1 jj& 4_u(jjJI cjIi^j V in ill 
(Chromosomes) c_>lj t unll ^j^g^o SLaljJijj^ia <U3_ua jlM ajj 4_i3j u^>JI 
aIjj (Mitosis) u lj "< ffTI a\ .m rtWl <j_* (Metaphase) ^Llll j^U 11 ^ ^^^ 

4jj_£jJ.I Lg-jl <i j in q *J2H^_aj 1 g al -y ■>■( t,^,,<.a-->- (j-ml j °i (3-i.ujl) 1 $ i C\j2 

^Jt3 ^ pi '"'^l <jt* JL ^*Jd '■'"'J'*" *l£>^" 4 jKmJI L^lLLi-oj (Centromers) 

(^yJS (J-^i L>"!) < ^ U - U -^>JI LljLxAJjUaJI <j-* ljL>-lj L>-jj|^ 4jJ r.n^ll Lllljit M^aTI (j^ 

^yX-t-uJ La (jyic JuaTuu I4 '^J 1 * - <"' •i'.jJt' ^JJJ-^I « I .<j . J» S^ljJa 4j5jj-L3 <jl 
i^j^Jj tj^ilaJI l^j^ jj -^^ * (jf aJ^aoll 4 rtt-i <t, I (jyJS 4jjjJLI « I ,<j . J» 4J ( n,L» 

4l Mil i nil *_^a i fl " 'j I ^ aj A 7> U i 1 1 tjjQ^ L^'fo ^jj^jj (_yjJl *— £i^_>.VI 3^1j oj 

Cit i^-vj A3 <"< rt uij^I (jyJ-11 Cjlj-dlaJl ^l-Ijq^w £j\ ^JjiJJj .4jjjJL1 lLUTlJ 4_3j^jl1! 

• ^j_jO 4J CLt-Lj>- 4_J| p-^_=^Jl C-l>.Ij ^V ^jSLqjj CjLqjI »-qJJ ^^aLi. tiJLlj ^3 

(www.ncbi.nlm.nih.gov/omim) 4 jl,l »JI c^i a^Lt-U 4^u-i ^ lr iJ ^\ ^ 

4_lj1jjJI ^^Ij^aVl ^j^tt i\ 5 U ."^ 1 1 CjIj <iUll JJLC J-t-aj Jl^j M Y «_>-jJLl) 

* Lr^-JiJ ^-cj-ljujo JS-JltJ 



^1 j^if g^AVit »il>y ^k^t J£Uf 




juuU 



Si <i i.u.U 4jjjJU 4_JuloJ (JjgI^-skJI CjL^o^U ^jLju>.J jj-astfl 4_u^JlII (JjJJ*l ^JLiu-a 

(jru-sJJ < , < , ,i " ,n \ a'>LJ9 Sj^LL tLJL^ jl (j^JI alpha feto-protein (AFP) 

4jLjj-Lajl £jl (ci«Jl l-itt j^g i^^j-t^utjl djl_g_>. ^JS <"i" (J^L>. 4Jl1u 4_lJu>> CjLAj| i n't 
l_jVL>. <JS ' * ^^" ' » Ci.l>- t4_JLc 43J CjI J L^-JLj t_iju3jj ^j^jV i"u,l.I ^ jLJtJli-u.ll 
jljLHj ^Lrm" ^Lj^w^l (j^r > (j^ 1 ^*(^t i^^LL>Jl ^^3 CjJU>.j <jl ^nl^]! aj) mi "ill 
4>3jLr^j-caIl (j<rij V in"!! 4jsujj& (jLis (Jj«L>- Sl^al t-JiJl ^j^--^ Juutii ^4 flj^J J-^- 
^^auSt-a SjLcj JkJLJj £>_£J j <<jLua_a 51^-al * q] UfejLLa 4 .nj, i a 4jtjJu ^ j^*"' " 
tVj-fc (j-«s ilid,^ 3 J :v|j 3]j*_c) ^jl ^/Uu-jj ^j—i^l 4 — rfL^-Laj jj\.i.it o >JI <; Vjjfc 

4jL>JI o Jufc (JIL- a j. j-Lantf" i j i LtJaj^-jo (jj)> j ' «* 4-UL-*- tr<^T (*ii ^ Jul ^jrT> Mill 

c_^Lju «_* L^jjjUV jIjjj (Dynamic Mutation) 4_jSLj j qLLjjJI <-*ljAUtl > ^ ^ . ..j 
uoj ^JJI Huntington t> » n " Jj-a ^j-^ ^I^^Vl ^ Jla ^j t JL.t_OH 



t—uL.,^ 



AJsLb^Lj l£:jJjj <LJLc. jj^JJI t ,<j<^j l£^ Fragile X ^.xll ^15*11 t rtl^rJI 

Cj^l_t^s_*JI jj-^_<^ ^j^sj^aj t/on tILS ^j-_>.| j^jislj-cl ^j ^li? til ' /*i^ "tl ^JJ 

cjM i^>r (jV *cj>XL> u< j"i" 3_u^c. 4j*L»- ^1 Li^ l5^' Myotonic dystrophy 

^j^I^jo^U 4..L ; <-Lja.tl oj <\V\\\ (ji^SLjj . 4 j i La! I 4 1 «ia * 1 1 1 4 j ^ L4J j o <>i*> ^.<.<i ->J1 

j^SLj ( ^£. 3jLj_c ^j-a^ *4jjjII l_3j^>J ^ SjLj J^LJj ^jj^. Laj-£j c-iJ^I 4j^IAJI 

^Jijj Lx-a i4jjjJLl ^jjO (2A*-a frj^ (_y4 CTG ^1 CGG ^1 CAG l_3jj»*1 4jMj ^-3 
^« j j in\\ L&jjJ ^j^ <, ft l"i V o j jjULa t JS-L7uJ tJ-4-JU tjl j' JjwlII ^j-C 1^ <i °i£ ^Jj 
j^wl ^yJi ^ySL^ja fjja ( rtl" Tej L_dj^j>Jl tfjufc 4_lJ3 JJ^JJ L-s 1 -^' <^-jlj-ll -iJ-C (j^fj 
(^^yliil lHjIjJLI JJLC ^-IjJ (JH.aLlTlJj^ ^jli^—fl 4JL>- ^yii ^ "utjjSi (Jj^J* ^1 ^J^" tJ-^J 

^jut L^> j^^li ^1 oljJLl jjlx. 0^ I j! L«t r^j^ Yl j^^ CAG ^1 Yl 

t£j— >•! JJ-5 Ijjv A j t^^ — o r ^j^s CjI jj-j ftjj VI (_yJ3 (j>^d ^ aJ-'f (JHJI-Lj—j-jj-A 

t_ Sj^val ^^ jIjSIlII Llilj^a JJ-C (jr^- - L ^ "' V '^ (j^a^ - <"^J ^IjjJI ^jrtj **• m<"1I 




^fua}] jMeal 



j _ ;r Jt_t<aJl (Jjhtf*< Kill dJJjLb^ ^j^-vj^ ("i"JI 4j%_luj I iJlu (jl i_m jlrall (_ylc- jJjLLl_c*iS 
. l^a.tf jl ^ V.n*n^A (jld^j 4jLt-dVI Jj l^tt.'iti J-SJj tjJj t<L3Jij ^^ajjJ.1 IjL^J 
i_3jjv VI CjIjIj^j i^£l 4l>jIJ(JI 4_jj1jjJI L ys\j~Ax\ (jn«i jLxbjj ^jJLjJI 'Utn^Uj 



Cr^ jb^ 1 ^Lh> 



O^lA^ 



L> 



r\~>r ml 



i i I 

i ! 



(*i 



iLJ! 



i>^i» 



,L^I 



<J°A^ 



m ^m^ 



Y1 crJj * »> I (GAG)n M :* HD 



o*- ^JI 0Y <>- 



I ! 

O'JVi (GGG)n I 0"':1 



• • Jl • ,>. 



™ Jl ^ 



(CTG)n 



^ V " L^! Y '*C> 



i 



YY l^! v <> ! (GAA)n 



ia ^j rA ^ 



Y ^l ^ «> ! (CAG)n 



Huntington 



disease 
FMR1 j Fragile X 
j syndrome 



DMPK Myotonic 



dystrophy 



JUI 



J.rnTI 



FA I Friedreich ataxia 



SBMA 



Kennedy 
Disease 



oouL^oJIg ±jal\ y^s ftjjjbg u 'i 17 II jjniTun"!! 



^j^o L>iJU ^^IdjJLI (J^Sj LaJulc ^-jjI (JS mm (j ^qj)*m j >J| (j^ra-rtfl 4 "frj"'! JLajkjjj 
q) JUJ tl i/Mt \$j^a,\ *_a aISujj (JcLajj CjIjjjJJ fj\ (jfil 4jjJu>JI CjLtjVI ^j^o 

(jiSUD) <>U^ ^1 lilJI tfo^J ^1 a^j ^1 ^1 ciJjo: (J Li I ^ 4KjJ,! 



?Uti j*- jl>» **d J* 

aVI L<ufc (>-ua_5e-jjJ 4_ulj^J1 3jU1 r-LaJuV 4^arj"i*} (jjlifcJ Luo JL>J^JI <jl *_<a 
<j£jj i^JLtJl ^ (L^J Jm a V) SJLljvj 4ir 1 ,i'i Juu Li* JL^Ij J£ (j] VJ <-AMj 

2j-jl& ^LjaiL) LijjUal *_x 4_j-«3L>.j (jjj^uij Lijpa i4_Lt^>iJI alxjt {y* (*A>^ (jylcj 
4 j nil V <jt (^1 ^(Unique Copy) 4Jr mill 4_oL>-Lj jLuJ Ljjl ^ fc£jJl <jr^j 

JtjJu>»j L^Ij}^ L*_l3 4-i i 1 Vm 3jU_^jJl *■ mmII £ Jufe ^jl l\ J^vjJl iJUfe ^^il LjJl>» J 
1 JUb . I tn *\ \u> t *\ tjru I oj'^ 4_j|j^I1 4_^.j^ ^J £^j L_3>Li^Vlj 4j1 mmTI 
CjLLlaJI < j^a,j.^t <,*ii"i ^j^*_j LflJj.T 4JI ^Jl t^^Jj l,<^\ «> I 1 <^ ii (j^j 4^1 m< 1T1 
4_5jjJajn 4_Lo l-^-lr (Jj_t-e^>J! ^j^Lqj (jyjJl CjLoj-lt.il jjl (jr^JU IJl^ Lo ^^-V mi,1 

JJjSJl ^(^yjiJI <fl^JLA jjj t-;'J jl^Tl ^S^ »"l ^-O (^Ijjil 4jLL^ C^J^^w L^j 4-J^"r^U 

IjLA jJl^_j_uiJ 4-jLIS CjI >■ a is> ^js\*-} I^.S„i 1 n C.4-i->- i^^iaj^JLl (jJUj ^yolj^ ^° 
.4j)j^c. ^f J< m.j ^?j t-^lj-^ ^t ^ ^iitj LfljJL^o (jJjVl 4\JUji] 1J1ASJI 
Jl3 QJ^J "■ 4_jJLl>J| (_}iujJU 4_5t-djus (jr-^ 4^,^UoL ^^jt^lj £)] J-*^' 4_d^i>.j 
4^fl>Lu QJ<i^"j (>J^1 (jJ^^I ^yolV miVI JU 4j;j->J1 CjLajJUIl (^Ic *iLI 
t4_ij1j ( _ < )JajjJll a! ^j£- 4-4^4 ^JjLo^- (MtlnTl lJ&jjl.u-u tMla^ t(_pajjJLl ?i->3 (jyJj^ 

^jjj (j^a (_j Vlj aVI jl^_tjji (_^x>-l . (3^T 7r <^> "< n " in I Ji-^JJ i*—J VI (j^a ^JJJ-^ 

^c aj A^ * I j t% I 1 '^jl <m jUTl 4Jsj-«_a ^c tiJLjbLJ tAj/l j I <_jVI jjb ^Ijjil 

. ( _ p )iaj^JLl CjI^>.|j 5^>-! 




J^i3 V ^j (Genes) oLLl^JI jt olSj^l J^^ ^1 4-ulj^l SjUI p ) 

{jr *-_i_o3 ajJu_^>Ji (j-a ^ din! U tfJLAj i4_jjljjJI 3jl_U frj <i y a £_y& /Y , (Jjj— i-u 

<jj£j ^M 4_^LiLJ9 j mi j T \ (j\i (-alHieJ V dl_2jj>Jl 4JLLaJU jjl c-LoJjlJI i h mi*XI Jui£ 
4j1 mi"II 4 n ]f\ 'i as <Lolajtil oJLA 4jo < nl fj&AJtj f> "' .'■■'■ f-J- ^-"?- l£*^ 1 6 ' " ^ * (jr^ 

Ls^_>. J-4-*j (^JJl (jrtV "nit *^JjJll ji (jlfljJl! <_,»& 3 ^ rt U 1 1 1 fln ^ ^ <i t Mj ^jJl 

jj t4_i nj V>jJl ^— jLr. 4-iLxIil ^ o i n't 4_a^JLa (_^-Aj ^Ju_>*Jl 4j>.L>.u-a jj^a '/ * V , Y 
(Jj!L<s *2 4jr i n > (JjSLj O^ (j«aJ& <"i.U yr <i r n" {jyJ-1' (jr* *-^' Cr^*^ J"^*' Lr^i (J /1>, '^ te '*" 
U' Ui- 5 O-^J **^' Lr^V «-^-> Op* *4jljjjja (j^j t mm LJJuxl j^2 I jLfl 1 JiSIaj 

^yjJI 1 ^ mi <i < jl In-v^Ll 4_luLc ^pa^juu jjl ^jJj iS-^J J '■" -^-^'j (j^.^~ mi Cjujj_« 
^Ji L.O tlnli (j-4 4JLj*_juo £^£. CjLajJbtXl lLUj i_jj>— iuj (JL>> ^^ j^& 1 ^ j^L-* J '■" 

dj-iC CjLij^a ^rf-MT*- <"i*i I i r> J \ (jj-aJ*^ 4jUjj_a { j^j' : r i*ii*i ^jl c_3^ju ^jl ^caJjJLl i_y^ 
4juaL>-j 4j.U *H ^ Jub p^'j 0>^^ ^^i^ ^ 6^' Lt-^ **Jj^ ^^i ^J^^' U* 

Jlo^clA j j^ Mill 4-*^UJ Jlaj j^Jub LtKj SlIjIjjjJLLj cflj <n"ltl (Jjv d l,l,g.j ^ JJI 

^^.JLjVI yl k^1,I Jjuful Loju£. ijjjj^ilill 3j^>.| Lr l^. alJjukLiu (j^>- 4(^M^ (j^ 
^^l^. (jjjlaLIoXI cjIjLJJL I jlj jl^j 3jjjl!I 7-l2l-flV ^jJjj o-^ j m<^ (j^^L^ll /»^jJt 




z\ t_4->- 4jj mjl ,A\ Cxaj^c jlJj Parkinson qj '"^jLj c^j- 4 ^ ^JLiL-aV 4_^-Lli 

IjLA (jLs (JLiLtS^jJl c_4,(-uj>.^ ( 1 j,. j Vi ■>■ LljIjj Luo^-«a ^uu ^^- JL^sca ^jl Lft J i.C 

^jJIjJLjj , 4j^_4jJ1 <j-<» jJL9 m£Lj jLjj^J Vj ^1 JlIIj ^y-usLaU 4£j^jl>j 4 iU a ^ji^. 
£>>a tilJj (jr-i^ L-^J^ , *"r .L. r (i 1 oj 'A "< * ' xjfcjJlj (_^>j^4J a^_xjL-uo1 ^jLS-al lLJLLA 

Q^oxJSjLj ^o^j4j 4jjLu3] 4-laAj D*-*^J ^'-'JJ J^-iL-uJ! t _ 7 Sj j ^o2t (jjj-ujJ! 4JL>. 



^^■J ft., JlTjl Ljfcj^ rtj (jj-lM ( J^I Mill <Jj-^>- SjJuLll! 4Jj-.l.(>Vl (j^S rfUljJI (^yl^ 

^j>-Q.„ J uu (_^JJ< iji— <-u-J2l (Jj-dJ (jy-jJl 4_jjlj,jJl (_H»Jj 4^fl (jr^ 3 j„ j i5L^ i^ i*-t -Hi) 



<— aLui'^1 jij-stjo (jl j^I i^la^jJLi ^j.fl vl.<i Tail ^jaj V^ cl^jJI ^JLS-J/Vl ^^jo (jSL^ii 

j^-c £jLj) (j'^j! cMi 1 * u^- 5 jl j ^ j-^j Phenylketonuria (PKU) (j^ uj 

(jr^! i^^l^i ^ J-^ "' - d ^ ^J>^e J ft " 'j tPbi (l nDorn Errors of Metabolism) 
oL o^ 1 "^' JUloVl i h.nivs (&>\fi\j ji^jJI) JUloVl juul u lStH ^iL^I 
^1^3. (j^« <-*Ui 2~^ ° * <>* <-^ Intelligence Quotient (1Q) ^L^j JjusL^ ^J 






^ ((jruVI J_ili£) ^JjaVl ^j^i^^JI 4 j uii f-LajjV 2Ljc_iIu pLajJI Li}L>. L-UjJxH 
LilLJ (jj<s /Q_<ui->J1 (_^a-uitJ ^C 4jj j-i>i.l I CjUjjJ,! m£Jl^.| ^^9 3^ nln Jj_>Mp 4_^-_lTu 

IjLA (jL*3 t rt < m^Uj . ^ mi tt U Ju_uL-4 j*->-I (_.,■*< j a I (j.n <y -v. (^j (Jj^e-j <^ <-}->■ 4_La 
aJ »J i^S i ,a 4 c mi"<\ > V Lu 2j j j j.S (J\ <"u 4_u^jtJI (JjJ-ll (^^ j Cu."th ^p>jJLI 
(jl aIaJI jljO t L P»j_I,1 IjLA ^j.gaj tt-cu ll 4_IjjJl m£^*L<_uu<» (jyAfi. << t mlj ?t^\j^ ^J-^j 

j_=t^ Lry^Jl 4 j '^ jJjj (^JJI f*j-jJI <>a jl SjVjJI JjJs o-ij^j (>* jl*Tli1I aHj 

(^ *L»JL*JU jUa-l*Jj .4_ju^Jl 4Jb>J| ^ 4_j>JUlt Cxxu jJ J.>>^? 4-je.x.lUl 

in 
(jruVT Jj^Lrttl) L7 ic m£$-*j m£JJ1 l_x-lL>JIj 4 <v«.UVI ( t cL>oj 4-ul Juiil 4_p^JI 

L^L>JI ^\ 4 ,i-ui fJL 4^oL_i-u j_j-c.^ ^pL^- J^^iTI j*j ^yja 4 ,T<— > *,.<n tjjj^" .u< Ijl^jj 

«_tLa Vj LuL^J pLojJl OJ&d Lr^*- Oy^ 1 0<±*1 4l>JLlL1 o JLA ^.,»"< mjJJ f4a£.LoJ-ll 
^<njT mm (Jlj^fcJ Ud 1 ^' JLiiaVI (j! USp "^J t4^l^ 4-<i tU^?l JjLtJ (j^» l-AJuu 
<:L£J (Jj-aLjtJ (j^jnildftlu 4oj1jl«J1 4^lx_>Ju fi 4~i ">iJ uua m^jsej c_t r.ijLllI Cxfljil ^^ 

♦ ^^jJLLj (2ryl '^*H >^- l^^^I (j^sLrt-ti^M ju^, 4jlc j^ Lcc 1^ A *C LAllitj V 

(_psjJLI (J-«^>u j^^-Hl uIjMjLaJI ^j^-vj V fit "m Luajj (JjjJi $JlA aj_Ljj a^jjVj JuIc 

i JjJjjs (J5U M^jjteJ (jfj 4ijL»U LjjsIjJJ (j_3^J O^ c r u= *^ c)' c 4^ r ' '^^ dy 1 fj-^^ ^ t - )LA 
(J-ujJ (j^>j V mi "it I ^jjsi f^iil I JLA (ji-A jolailj i4_±i->J j^JJ Luij L«-^ Mg'jjj.MI 1 J^-3 
J-oIa 3Ljj>* Jl_5lu (jl yjU" in*i L^-jj (LjSLjj^joI IjVjj T * ijr S\y>.\ 4 lii'Ctl «_i*uj^s 
t_jj«Ji^ * »-»" r*JL I (jy^-J 4ijL»Jl (jrl^ (jJULlj ^i nal!j\ j.l-ulJ\ t-AXiaitJ ^l 4^LuaVL 
Jl>-!j (JtiU ) 4*"u. mi jJL2jj (JLoLd VI (jij j-lLJ (JSLJu j>-JiJlij j^ojJLI \ JJb (jl joltJI 




(jlo^jo l^palj-aVl aJUb (j-aj t t < MfllXI C^jJl ^^^ Cuda.a.Lu 1 jl 1 g**< >JL*_a (jSLaJ 

t^c ^Uu ^^Ul (j;^>.^l jAj-*£\ ^tij Hemochromatosis Mjj^ajJl p! j i^H 

jl 4_ul JLiJ! ^^LuJJ ^IjJI (metabolism) c_.}UJ_^Vl cjLiU^ ^ Ua». 

.3nl"^.U /mo^Ji L^U- <^a 2Lul JLiil jj-oLLtU *L)u]lj ^ j^JI ^La1*£. 

Jjjlj-Laj 4_ia (j^ \-rr **<tl (J-£Lqj m£JJI (JlIsj^ i-uJI (_p»lj_a1 fl^-il ^^*J liJLL&j 

SfjJLl JU£. (jru jt,l j? (j-uJLiJI Jl m..Vr,i»l (^^ L^L-:** 4J&UJ.1 4_5jjJ«aJlj 4j_lLaj 

jjfcj tj a tJI (j_a (J\jljjVI (J_lju ^_*3 <iJJj f*^JJ L)*-* ai J tja ^ **— ^J" fi H$-^? ^ Lr^~** 

d>U-^tJ (jjl>UI 3j mi ill *Vj_A JU£. jj fltMb (jLLsj^-JI 4_J-fl tjL_uJ {^JJI C^jJI 
^LLA (j^ (j? ^.^ cilJ jjj .BRCA2 ttjj-^j BRCA1 4jj^« ^ 3j nU 
-ijj>.jj 4j*_uj (jLLij_uJI 2JL>. L^j cJLsctu ^yjJl <1-1jLjlJi ^LluJJ 5^,.a "*< * 11 a 4_ij3lj^Q 
(jUdj^JI £J^iI u i«_J j£A\ (J ^ij^m i IT I (jl Jj-SJI t-^^Jj .Sjj^II ^ Sj-ilail 
< rtMi"<l IjJ La? i/AO 4j l.j„uj frlrt ilill (jJl (^JJJ Jl£ (j>l>a]l (jLLaj-^ ci[>>-Vl 
// Y * 4-li-uj jjLstjJ (jJ (jUoj-uJI (j^a *• Ld.u, J I 4-i-i-uJ (jLfl j-i-LLo J^Zxi (juaj-uJl 

4_*_LU <—l>lt (j-* AiblsLdJl (j^U (jJ JJI J-i^L-Jl ^JLC C n (i TtJ (jl (j-^LftJ IjLA (j^J 

frljjJl t rt i^>j Lr^ 1 ^W* 3 ^' ^JLcLt^jO 1 '^.'' ( jr /.^.>'.H (j^jV i"f"Tl JLjIjJ9 (j-^J 
^_jjIj «J (JJ-^J 4 <*j.Jj ^IjJlil (jl (— fljM^jJLi ^j-a-fl tSjU^ (jyl^- O^i)- 6 J^ <,« <"i Ul 

f^illj JJulII (j^lU-seJ j mi Jl (j| ^j^G f*tjJI (jr^-J ^ J-* CjjI n"iU ^_jjLjJ1 I JUk 

L-(-LJj3 (^^ ^ ^ I J I ' 1 J <* (jj-flllitJ A^-l! VI i4_L)L-4-UjVl (-111 M ^1 (JjO 1 a ^ Ml Jin 

JL_>-^j 4J1 (^1 *(_p»jVI DJuk <Lj>-j (jjJUi (Jj^ a J^ J J° ' er^^ t^^^JJ^ '-ASLH** 
t_-<Jfcj] /«JIjlII (jl5k.<.iiT w-JSj-HJU JJulII ^JjL^j (jyAj (jfj'jj Jo-«_» cIjIjLiL} ^LILljj (^jJI^Sta 

(jruj jlSj (4 ,m^ epbyi 'UoJJI Lfrl 2LSjUxill ^I>JI (j? jW^-^1 Lry^ ^^Vl 

^Ij^ lL^cj A4J (j^^t (j-aLje-iiVl (jyl^- ^ ' " rti m^j)" (nt,Lj 4JL«_a (jj^j 4jjjVI (jl 
Ij^L^j ^^IjjJI pfl k*i * (_yJ3 (j^Jjl a" a SjLc /«_£ La JLiJ (jK <« M ( a '^ tLJjl rt" a 




t(jj (.ii a (JS-JuJ ^IjjJl 4_JL«_3 Tt-Ljua-jJJ ^^3 JlcI < <i J mi (j^'j-^' ^J^X- V mi"J1 (jL3 

^jjIjj frljjJI <jru <^L*J' (ft*fl 4_IjL>Jt SjL^v oLxjL o^I 4_u1jjJ1 oL^iJI 

: (Genetic Counseling) Ulf j$ll I jUaaril 



' ■ " » 



^Jj 4J-mij-Ti-q ^ru L»-i *^ JjllaJI 31 j -w i^yi^ <_ r *-j-juaJ 1 (JJL>Jl 1 Jufc 4^*_j_jj <jj^j 
Jtj-ju (JJLst-j i— il ts>.a $-&J <J "L* 4jL>a (_p t j J Q ..L^-b J-^ 6 - 1 ^Ji? ; ^ J J U -L 1 1 4_JLc 
4j a.lA» CjLAj) <.Vi «_<c (jLitoV) ^j^o "/ T j-st-i jJjJ 1 *aJLi-j SjL^b ^HJJ- -0 (_rH 4o-*' " 

£>*-*-• O-* */' *- C^l>^ (jp 3 I J^Aj tcSjj^*-* j^l-C ^bi ' .'. ' '" L^ 1 ! c^P 
L_jJ*J^ . (jLdla 2 1 4_jJL> L^_) *i* (j (jy^Ji 4_5e-uaJLj (jj>-*-1 ^" j V («-&J jj^JUjj jl a In VI 
4-JLc 4 1 < <n JSLcujj J-o^J! 3jJi4 J^Li*- CjJL>j (jy^Jl (_>^L^xV! CjVL>. ^ i <t n Vl 

ops IjSLAj.JSLait^i^l^^bj JU^Jl laSlfi. 1^.^ flu5^j('/ >o) 

4_xjIjjJ1 L y$\j-^a'2 1 (JJ J3 Q.AILV, .a L^J r-^ uij (j' ct^J J - ^"^ f >• O^ °'-^ c -\ — LjU - d 
^1 4JLJlHjI 4 j <i j ^j *rtUk^Lbl ( ; m <^tj (_^JJI ^jIjJ-^^ O^A' ^ »-,* J to J J '^ ^"^''g 
i 4_ ui _ij ^^jOjJLL) t_jLua^i jJfcj 1 g < *i fl ^ 4jjL»i] ^->-l (J-^ 3 3jVj o^ ! O^-J t^jnUH 

J>LJI Ji-lj ^ 4jjIj^' ^JL*JU (1)^*5 (*4^ T^Jf ob 'f^Lik? ^ 3jUJu>Jl 
jniVrVi II *I>^Ij 4JL>JIj JUJI3 4^_jlIIj ^«jl!1 jVjf fyflj'^ o^j 4ijUJI jlj^l 

5 j'>t-b s-^j^' u^ 5 ^L^* J-l>- c^S ^^ ^^ ol u^J ' 1 j^ O^J i c^ c^bj^' 

ciJLlA J^SLj JL3J (jn> ATI 4^t_xxi jII^mL ^jjLafj 4UjLlII jl^al ^jJ f^>Jb 
CjVL>JI (jtSJU (jr^J ^bj-^^ (j^-> nil jij <n '^^-J JL^l ^jj Jl5I 4UjL*JI ji^-^1 {j^»J 




^ < n J> <, 1 1 (3j^^ o^ ?tjlh^' s- 4 ^^-"' (*^ f * c> jj j' i - JL -^i r^~*~"~^ ^-^'jj^ cjVL>J.1 

«_U JLjJL*1JLjj ^\jj}\ (_p=>jJLl JLSjjI ^jLaj i-flJi^J dlljj 4ijUJI ^J^JJ 4_!jUfcJi 

cr4^ 4_A^Lc J£Li_* ^JJ ^ ^jjj ^ ^M^^i f^O^U^ ^'j f^^j>* 
<±u->. cjjUaVl r-ljj 4j i>> <i ^^ t Linus C. Pauling ^JL*JJ 1 SjUl j-£sf j^ j^t 

4jjjjs iJ7 l& ojJtL^j L-iL-aJLI ^ j j «*- (jyic SjjLj <La^Lc j-4^3 c,(AJ 4J1 (Y A «^>.jJLn 

t^ji-y fU (*JlII j- * ^ jjla^—o c-t-L-i.ii" ^-jJI 4jjjJLI JL_o3_oj 4Jj_>- ^^^ 0*-^i 4i-i-aLwa 
4-j Tij (j I (jL£Laj ^^^ *j-^l ^Jg-LuiTtj LJ-Aj i\ $ * it a > 0jVJm2\ (J <i ^.i ^^pJI 4 <i r 4_1jI 

,4_JLj jlJLHjj obLc Laj^^aj (j^\ c_j1 JjlJI 
^LAil <j>JUJL L*iijj ^^ajjJLl QAT* Mill 3L_^ ^^ OjW 'jJ- 1 f-o-" 1 ^-^^ c-LtLj 

Lw 4_uo>Lc.VI^ 4j^jjJ1JIj 4_ujjJI CjLJI % nil Jiiij V jJJ^ i L> ^ujl\ ^Jl! (jy-u-xJl 

dJub jjl-3 JI^-^Vl » j o -w ^ya^ *(*^- c ' J^ '^ .' <*^-^V.9 jl-*^uJLIj 2LuijjJLI L-^jJs 

jlitjl y jLpJI 4JLjjj05 * (JjvLjlI! u-t^iJI ^ 4^jJj>- V^L>- Jl>iJ V Lcjj LLuiaJi 

^IjjJI ^ajjt^JI 4-a- j"<\ t^hJ (J^ LjJ^>-V CjjL3t_j Jl5 ^JJI pi j t'nW ji SjljJLl 
IjLvl^ (jl 4^_u-tJ! Cjj-^1s1 (^uv ijj^JlII jj^ 3 i>uolj3 j Hu" (_7jJI J^aL>Jl 4-IL^.j^ 
lUai (Jj«_5tJ 4_Jl_3 ^Litll ^\JLr><Jl Lat XY 11 1 <i_d(.<i t-L-t-j-uo 1U^ ^ J-ojtj ^^"<ja 




SUii J£ ^ c^^I cr*^- 3 -^J l>^ 5 J^ 3*3 (f*^ J^O Lf-^Lc J^- L^L)J 

IV 4J*L>JI aJLA (^ (_yi-JuuaJl > U <i 'i \ \ j-^ajjj (Yl (^!j iJ7 Ju±juzl\ jjbj ^Lj^L>- (jja 
La-? i JljvIj <Mr J L i . „t J o ^jjo VjJ (l^Ij) tlff-d*.' 'g> jjJ^ {£_$3*J ^jrtx>JI I J-A j! <_£? XYY 
4_i_oJ_) J->-jJ < j T jijjJ1 <ln<i itl 1 JlA (jL-£ tfil tltj . Jj^l <jh-l?J1 Juki ijL>JI ^jjfc 
u t i mil ->>->-J L^iiieJ (jjJI J^jVI a_aI <j-«J i) * * * /) t^Jbj JJ^-JI (j^J ^-^^ c - 

^jic Oj^j>-i <_y-^ '^_i-*L»^ <JjJL'»"i tl C^Lpl <-'J *»- 4_4J^>Ji t_x>-j ( rt < tit VL*-o 
c-jl-jc-ual (jja 1 t rt'j^a I JJlC /n fl < jj (jl i/c-ILtJl ^^ JlIj ^j^a J-^' <_r^ Uj-?-"'^ ^X^ 

^...rtitl ^-ubJI <J>^ Jlj-^JI jjuj Ua_5 .(Y<\ £>-jl\) XYY iV JjIj^JI ,WJI 

^jJL-Sw ^ Jjl mill ^JX. (*-f jjj if^l^ *_J^/1 ^le. j jjijt I J-A 4 MV j in (^JJI 
IjLA JIL4 «_Lj (jl <-u j VaJLt (3*J (jl_? 1 jj Lg j 3 j 'Lr^JL^' U°J ^ <"»"MI I JLgj a! j nH 
(jja 4 jljt^ rtl 4-miIjJ ^j 4r*L>. <^£ UJE^i i« '(jyjlj <-<-<.« "*ij * l-^Jbj i4ijL*U jj_>JI 
^fl 4-uuiAJilj <Ufcl <t"t>.VIj 2LxjjjLa1I <— >VL>JL1 ^£ < _^l ««V<->»Vij Oj i„>it| c-tLsto-tfi] 
1 ^ ^g '^J^ U^ S-^^J C?"^ 'l£>^*"^ 4-xjus-SJIj ,4_j_a^Li_uVIj 4_u^j»JI CjL* »Tlj>JII 
a^JI (jr Lc frVjjfc (jJJ ^la-til < i ^- j ^jL^ ! j[ \ j > iU-il t„.<u"i ^U tf JLA ^ «iL-ua_dJI 

rcAjl \~i c \j L^j lj nl-v ^J! 4-SjjJaJl J_aL>o uaj 4J1 j! S4_^J^->JI «4^lSojl 



m a 



(_yi ^—ljLjJJ 4 1 ii»L(JLI (3>IaJI J-^3i O'j ^Lu-C-i J— il <*fri ^u tj ^jlj ia^Lxi 
I J-A Cx^o (Ji-JUj a^JS^Llo 4_jrwjj <_y^ ^L^jJ jjl L^J (JJ^j JLd (jILli ^jLflj-t-aJ 

, Jj-iJI A jt t^hr Cu £jJ^ 4-Laj^JLI 4 111 J I j-jjOj lj&jju La >j^a.U 



^-*ji ftuiti u^ii j jU-« ^tujif ^>ji «*«»it 

(jj* l>J-^1 jjViifl (j_a 4jjUaJtj 3^juaL»JLl 4_> jUJI dJ^lSLiaJJ i ^ajtjJ ^^ ajJuSjj 

*4 ** ** ** 

iSj-i'd Ml j>j'm ^tlj 4_aj|j^JI 4 nutf^tlj 4jIjjJ| :(jlj_Lc tl^>u ^^^A jjj_*i £^1 




: (,^1 jUjVI) ^Ij^JI jLijJTI JL~> ^ 
4Jaj ,«1L 4 j iTLLs jj$JP (^^Jb genetic counseling (^^li-j^JI jLij^l) 

^-pLc- 7T^J-M Ct^ 1 O^.'rtM Jj-lu)U L7 jul>J\ JiLij^M CjLoJL>- 4jj_$j ^tjij _ I 

(jjj 4_jxjLu er^a-^3 j I ^V LJ Vj , bjLj^J (jr-u-^l ->L-»ij)M tjj£j V _ c_j 

.4wollJl 4j^uJL (jr Lt>J! jLijVI *-illu 4ioLvl ^tjJu _ 7- 
4_j_jIaJ1 jLJkLall f^S (j? Ju_>J1 jL^jVLj 4_dj-_tJLl 4->.l— m 4 » j ,l*^j ^t 1, Ij _ J 

rt-j-^ <U^ ^j) t-jjL^Vl r'ijj (j! ^^ Ja3 oUl <^> ^Vl duL£ U _ _A 



3tj^ 5JLlj 4_ijjJ,Ij 4^ cj Mill a^L-cVI J— j! — *^«j (3-i/^ U-^" L? — ^^-J^^ 

j-t^ll 4jj mi ill 4j|jjJI cZjIjl^j jljLC.1 SjjLj-j 4-xse-uaJI CjIUIikTI JuiLu _ r- 
4_jj>.>LiJIj 4 j <nj V Mi'tl 4j!j^I1 JLjbljo ^ J>jL>JI 3!j_*U 4_aJl21I 4^-v <ntl 




(^yic ^cjIIj ^j^o c-ujJu Laj i5j2^JI Ja£ (j^JbeJJ ^^ylj-^JI ^lO-p- (.oTlTI t _ =r 3 ^y^^fuJI 

Ol>UJI ^ jL^Vl j-^L Ji>^ii 43jLj ^iCoj ^JJIj 4_UL*II c*j>-iV! 

www.islamsee.com t^JLjJl 

UjVj Lijx^ Ij^f j-ju (PKU) 4 jijM.Atl dJL-JI o^J^ U 11 ^ L^>Lc 

JL-cl mi -j <»t ciLIj ^jLa SjVjJl J-j-3 L y^jX\ (j,^M V. mi" |4J Ijjj .^^ajjJLl 4jI <a ^T 
^yl\ <Ij>JLl1I j-i-LIu ^jJLjJL^ (j^j "*■ iVttl j^>-L1j (jl ^j-a J f^i'fll IjUfc^ t4-ol (^*-J 



-*-* i>"J-*jj 



*\ j flit 4JljLJI *J9J (^Jl s^JJj JuS ^Islj^aVi (j^o £jiJ1 ljU$] jXj.U ^J V m, "i\\ 

4_Ll\ ftjl ^jjJLc -J^ in" nt ^ S l\\ ^^± "*• ■"'• "'' ^ J' O ^ (j|_9 4J> *> fl 2 CJJ^J C_flO_<_o 

Liajl 4,^ J rrxjll (j^-4J f'jJJ' IjUfcj i4jJ2J JLSU C)J<1J 1 n (^JJl (j^JL>Jl ^j^o (^alV^)l 

(_j-ijL>. pjj LiUj ^1 t—SLuaJt^ .O^-cj ufcJuuj j_)Is>^JLI *_a t j-^-*-«J' Ol^ M<r. ^jlij *j 
l*JJ j i^i£. JliLa^ ijjlajJLl J54la ^j-^ CjIj_Ljo j.i'hC Jjlj Oj^aJ^ (^j^juj VI (j-«-u ^,-3) 




iiPP* 









(<^iljuJI e^>Jl) ^b^ 1 JJ^ 1 ^ 



tjl dUJ ^J| ■ al Lflj i j>^.^Ji IXa ^j q\ i^'iVi 

i * ^ a j <4_j_jLcujV! TtjtjLj ^^3 *Ljaj\_JiJ1 j j i^i ■ !! 

0^ ^ J-y ^j 'ipb^J* U^^j *-^>^ ^t^> 







1*3*',?" JJAAJI 

l£-ij"i i a ij^\ CjLll>JLj t_<-fcUI (jj^la (j^, { jjilscll ^^IjjJl (^-U-uJellJI CjVjLst-a jl 
Lauc ^jIl-jju (^^1 (j-uLl>.Vi <J£ 4j j»rL<C(J ^JJl ^, * J ; ^ 1 1 f'J-"^ Lr^ *^ '^> ^ <jr^j 

<jrl£- Jl^qJLju ^^_i».1 2Loj^1» ^1 j. j t",."<-t*u <_pJl (_,t j jUitl »1 aUi^Vl 5jL_cLii 
jj-« *l$jLqj i4jjj9 4_jjIjj 5^ j -* >Q (J^-^j (j_* ^n fl f o *^ LgJ^JU-*J (j^Il 4_jjIjjJ1 

(jjl*_5ej ^jjjJi .ilj^VI ^jl ojj^ ' * ^~ t9 l$ i *^ cJ-^' tijLfljus aL^L>. (j£ ,J^c-3tJ 

0' (l)*^ »1 flltfrl ^!r>t a jJLuuj .^-I^j^U (^yJtj-xLaJ I »l <iU <^>VI <?l o mi La 1 JUfcj 

Cjl^-A-JLTtJl ^J] _V„LL<-a-t j^laul] 4 j \* r -ij-^J <j'J *4jjjlajJt 5^_aJLj 4 **c j 4— (-ul 
4_j_j_jJt ^_jjLj ^j£. ^jjj jJ;j-j>.] 4 jl o rj 1 ^ <« <i\ jjL^jJI 4 jl<> r jj^, 4_j>uLl1I 
(JL>.j| (3i>^ CJ^ (*J? 'J *>^ 5^> <C<-(-a-U CjIj^ulITI l-*jl(-uJ ^-jjOJI lJUfej *4_i^.jLiJ1 

t4-j^l t~,U (JLj_>.VI ^jjs j-o 1 ( (<" ^,-Aj t^j-uSLail 4JLLiJ1 ^-j^- '"'lj AUtl (^jiajLj 

AjJI (j^^-^-J? ** J ^ t 4_aE_lJLl 4jjjII ^ Sj^lo ^J (JL)-«J L^^^ Lj^T '^ C*^ 
.tJpOt^a^jVI ^^-oLuaJLal 4jU r L ^ <<Jb\ kmI j;J^joj>J1 aJlJI CjLj^ ^^^ l^ 1 -^' 
4 „ i u\\ lj-lajj tj^Lks (J^jj^jj ?r*-^i e^i (^-^J^ ^-*J^t <jr^ 3j-ilaJl e'jJk Jij^.jj 

JM^JI jf J*jlXI JSLi cjL^J! Xi.b cdJj o^j *(^jJi j-S^ o^jll u-«— 

lL^ujjij ^-rO-^ <jj^ ^-"^J (JS-iTaJ 5^ rtlitt djuk ^ miTujj tr^LaeJLU ^^4-^ lIUJlIj^ 
^)ISLjuJI Qja /X • <,« j t<Vi ^j| ^j^-flJJ i4_u^jiJ| SjjJjkJI 4-aia_L« (jr^J 1 j rtjj^al 
C f rt i^i "S t LaJU£.j .aJlJI j-iiJ 4_*_pJ Cj$J.I ^\ L^-^J^ "-^J itj'^^M^ U^V Cr^ 




«6.*rtJuJI ql6sJ>L?^JI 6ulAjuluI» *<Lla?Iq 6uljjJIq CiIIjLxII 

&6~ ta J) ** c ^*-^^ 4JjLo-* tl^Jj^al ^^^ jJ^-JiJ-jlj (3^JJl (Sj-alaJl <*JL£J 4J0I <^iU 

j^IlJl CjI <i i^itl ^j^yt.-J ^Lalrn^) (JJLufe j^,.uh ^ '(Jj-** ^-*J !M-J^>> \-& 4jala_L<i 
(_ylc (J-qJL>JL 1 La^-U Gj 4_j_jjJ I jjj j>-£ LiAj • 4_c^_<jj>J, I ^^ j^^JJj Lb I j^lm 

L^sjju jqJ 3jljjl>. oLLl>. jlJIjjj (J"( <t*n j^^ (4j^Ll111 (JLl^VI (J^L>» ajJuj>JI 

j I «jjuVI» AIDS L_-c_LJu_jSm 4_cLlL1 j-^e_c ^^ppj^ft^ ^jL.unVl * .'j i> ^" ^^^-^ 
(Severe Acute SARS ^U^MJI ^j-jjJ' c_>L$JiJVl ^ mil jujl^JI o^j^ 
4_pljjjj 3j ii Mttl S^ljJa cajJa jljsj .((^jLl-9 Respiratory Syndrome) 

(jrtt ) ^fl _ QJ> ^\* ^^-tfo, ill a^Ixj>JI <jt LjJUkj , \ rt "^ i L_a_4 4 j -»*tt CjLijISJI 

^jjLljl (J^ji- 4JI ^JLiJj tf<— iLakJj^ J^t) J 4jt_*IiljJ1 CjLql>J' ^j^t ) CjLajjLljw 
V 4_j_coJ (jL-uJVI Jlj^I JlSJS _ 4_Lt^ <-JiJ? 4jL*j jJlSj _ jjL-uJVl Jjj>-jJ (Jj^lail 

LlISj . 43Uj)J^ JL-4 ' j T ^ \? ( 4 Tf J '^>-? ,, ^'^ <— tLj-iiJjJ^tflJl <— iLaj) M'*. ^j^O L^J ^j\^**U nj 
^1 Jj^JLJ 4JLJ3 (jLiJi-jVI /«J*.L^J 1 43juu: CjL-m^ J rttl « 1 it j . J» ^j? il— Sj^JU 
j^Ja-JLj 4— « <t Jl^.Lj 4j>Lj9 LAjjLjlj ^1 jj-S I ijj < LaLjLl) (j^-J (J jjJl ^J c*i>'i ^' 
<C tLt-tij^ j.aJl 4— ulj t _ y i ^.-oTt < it 1 1 ^-j.i.?Lll *— «-j_ui rj uij ^jJI I Jut>j * U^jI^-^-I 
3ju>-1jJI 4_LloJI (J^L>- ^-* O^* J*-"' 4 m^H J J * " J <— fijfj-A-li TtJojJl t j-uj^ j a 1$ 




(-o^juaJI jjloaJI 



fjA IjJJ c-laJj (d=LaJ9 CjIjjjJLI (Jju^Jj) 3t\t>JU 41^1 ^jj *<j^JI <_3j^jlU ^ 
U* j t" j 4 t n <i*i ^IjjJI iho \\\ tillftj (j,-!!! TLjjIjj 4_£jLlajJll) 4_xa_iJL>J 1 ajIjJIII 

ojwI^JI ^*pJI jlj^f u*j I Q *1£jJI J-uoL^ J$ Jj-aJI oj^e ^-ali^s ^^J <J& 

{£ JJi JJ^ ^J^ I J-&$ i3jL>»lj 4JLu (j^ ^u-lO (j^Jt ajI^jJI j^jJ 4_La JJ-^I l<j^ 



T _™ 



fi-LM \ , V 



4 iiU.-^a t-liLlu i^S 

\ .A 



(Q-LM 

A,Y 



__5_.. 



1 






3^ i, * 




1 ( ^ ) (Jj^.i.Tl (jiaj^J ijLuoVI U^°I 



cL^JlIo iLliLojuaJl (j^t t (^^ ^mjl.U lj_uG i_ilLl& £)| 4_uLuL>JI ajIjjJI Cajjjj 

(jr^ 1 < ^->jL>tJ' 4_li_JI J^al^. ^JJLj 0"3 * ^H-^J^J 'Jl9^ 4^*-^ (jr^' C?~* *^J-*L)J^ 
j^ mi^jj-jJI ^^Jj *4^ao^>JLl 4_j_xjJ1j (CjLjj^JLI ^j-U q£-\ <i~itl pj^ua»j^a (Jj^>-J 

jL-ojVI IfrjLS (jIjaj (jlll 4 mjTI Cj] : jj^aJLu-u i^L*. (jja Robert Sapolsky 

4jaj^k Liilj ^^ L«j A \ mV (*<i,!l ^Luj JUJl^iJ (^ 1 1 ^ < it rt 1 CjLjLlaJI 4-LjqJIjI L4J 

\j,\ '^iijj l^j^ >^ Schizophrenia 4-j^aitAJI aLla^jI ^j-^Js *(t' «^jJll) 

dJLA -^>*J 0-^J t4 j (^ -r i nil aLo^laiI 4_jjj^a ^ 4 i.aJ 4-t_j a a 4_ijj^a Jl->-jj 4j| 
JjT (_yjJL*J t4 j <rt *»■ Mill >1 i^v <i 11 {_p=>j^4J l_jLua_fl 1 4- t LJfj,'>Ji 3^ nVtll ^±£- (^j^LstJ 




«7>ift ii II qr^L>jJlc^LiJwi>>6jJ*jlq*<0uuJlQ CjLuulII 

■-P * ^ MM _, * U V ^ » ^ V ♦* I 

^ ^jSJj .ilkjL* «l ^ aWI aijj^ L^-us <jj£i tpJI oVL^J! <>q tfo * lUUa 

LiJLLfc (jSJj i^^JLL 4jLi^U i_i_3L£ C^m-J bfcJL^j *Li^a_aJVi 5ij> jj : LlA 

4j} Sapolsky aJUJI J^jj »o**>^ <ijjJ^>J Ji-X3 ^1 *4la_p4l 4j_uJ1 J»l^ 

4-ujJ i^>> / till tS^J *"' ' 0' * ^d, 1 ^ "J *^- 1 3^^5 ja f*^ J ^^ * Jfl ^JJ^ 3 UL9^ 0' * ' °^'J' 
3jL>-1jJl 4Jj_>Jl (jl : LusjI <JjJ1j^ aLlaAjVI 4 ij ?v (J-o^C ^^i-*^ (jr^ C ^ ' "" l ^ ' f J * * 

4_lA_ljJ| J^IjjJIj CjLLx^JI <jr>J 4_sM_j_Ii ^_3 jLs iv >_*Vl fcfllj ^j tjl in'i^l 
(jr flj <^ imll Cjl^cii-c ^l y-LTL>o JLS (<J^Lajj CLiLi-uljJ ^jJj r-1 *i Tt-iuj 4L-kj -kXI 

^i^, (jLLiJJI jljjIj 1j-jjLj jjJ-llj *jUj jLs i4^^L»Jl ^JuA ^-i! liL-oj Lj! JL>. 

^^ iii jJl a^JLukJi f-J^—utja Ubj^_3l (_ 7 jJl W-jLHII Jl£,1 m"i f nj 'iff^ i h jll jjin" ulU 

^ jImH ^j^*^ JL£.LuuJ 4 *r j-U J-J-*JJ tjlSJLl I Jut ^J <^J->- '0^-*^° U^* L^^" lJ - * 3 ^^ 
a^q ^j-e^LiJl ^jLSJLI dll!l ^^3 ^pLjl t "ill (j[j i4_juoLj>. CjLqjLiaj Qj^-ucJli <jjjj' 
0^ UJ-^ <!>* (*^"^ i^* L)^ LT^J^'' ^- u - u ^LaU ^joujuLj (<^J ?f a in j i n tj.i ii ill (i Vj-4 
UbJlJLj) j j <; "n (_ij >-j (tajl ^1 jj^Lul j^i^i ftiJU >-^-^J 'L^*-^ - * L^^ J. Jj ^J 
^Lij^^a ^ ^ j . l i J l j^ljLJI 4J j^ jli* ^ ^i u iI I (^j-Li^Jl ^jjLUJLj 
i.i iaM t_>^>1j-^*lj tjUd^jjJl j_ilSjj t^n -w t LA i i"i tj^-ll^ ^ P~^3 ^J^W UJ^^-H - ^ 

>utijj£j 4 j i ii nil) ^^olj^o Vlj 

J£ JS^Ij ^ (4*; jjTI cj^ J>^») Uj^3 cjI m>II jt (>t j^Vl JLUlj 
(Down's Syndrome) ^^J^jJJLI sj^j-^ >a jLl^VI jj^^ ^1 4 j i ■ ■ ;1L ^^^ 
L^_>- (j^ j^^j <^p- {j« ji^iTI jjjJI ^^Js SjLj^JI jj& ^IjjJI 4 i mi (jjSLj ^jJIj 

i^Lli oJJl£l J^>-j-> 4jI {_£) Y ^ a3j j jr i_ij-£iJI J-A3 ( _ :J 3Lii3j ^i ii/** ^^IsjJLLj t_iLuail 
i^->»1 (^j (jiaJj-o £jj<i 4 nrnr.^ j^SJllai ^^^jJLI fljj U-v (3^J i L> tfl >* . ^j^Ji f^ jLi^u 

4JL>- ( _ T ^3 t^/j-ij <J£ ^c ^jJ-i^JLl Lajl>-j ^^ '" ^ cjlijjJU jjl ^j j j ■ " * ljutj 




qjs ^_<_uj Cj^Lj (C&JJ-l (jLj ^jj-^jJLjIij l, t -, i -<t-j > . (*^-£ i^j-iill (jloj-^j (joL-uaXI 
jlj ui j «j V A^Ji j-A 4_j_3 j>j-£j "< <"i<j "^ La o^J (^-^- i ^ j y ^* J') ^ L?* .' "*^ 
ij->-V (jiaj^-ja ^j^ LhH-^ c-illiej (_p3^JLl 3jjJa_>. <jL-3 LilJjJj 1 1 ^ <<i rt t 4jLi_jJb 
tJ^SLj /4-uj-d A^juaj i3j»Lii. 4 _i I rt r diujJL) (j^jLuaj (jjjul (^usj-U qs> t i l£jI i^3 

(2rv (J^-i— oIlJl 4-Aj4-c ^j! t » LqJjfc 1 1 jlHJIjlj^ . 4-ju3juiz^ j_*_Zuj L*iflj L-jujj tUjjLis 

CjL%_uu4 j^JjLj ^\ t <i *3 4 : LLutl (Jjal^aJLlI 5jja-UdU ilxst^j (jjS*£ ' fl '"" V ^-^ < - J *-'J3^' 
^lll CjujjJLI j^tt tin j<"i,m j^l iS^3^ ' " £ J '-^J^ ' * Ay.l.jlij (j-1^- j»^l JLjJ (jLL>JI 

jjLSoJI 4-JU*j 4ja>U. L$J ^pJI cjIjjjII J£ ^jt cdJj <,'.""j *-flj i "'^ (j^j^I 4j*jIj 

i(j-u^LtJI j I 4l j <i -v. 3Ij-aV 4_jjJ^J <Lj=_yj (J^-jJI jjLjj jJLs tj_i»VLi 1 <i <ti > "fc.1 
4 « a.uM La jf LljJuI <* ' '■ ^ I ** j I 1 < m r I aljJ *-^° J^? *-*>-* ^J Or^- ^""^ 3 >' "-L3 
j-^>* ' d ,' ," "J Ly"*~^ ^^ '— *^J.> j0 (J^*^ '^ "''JJ illj,'*- j in £^>J' jiV'^ i LoIjLj 
3Jl>»Ij 4jjjjq ^ 9 '- J y -^ 4_lxjuLoJI u-S^^taJlj (jj^>JI «^c ^jiujJI (jL3 tiUJJj i?-j-d]l 

jlj «>-" miV 3 y r,\ jU-Lt ^jLiJ ^1 Lo J«/ij jl^ U-«j (Depression) <r< <ilTl 

' k» j ^ j ljaja_uA£. LuLj>. ^yJS JlaLTIi t jcJ I JUj ^^ J. 4-HSLuJIj jj ***' '^ *^ *-^5-* J 

T4_ji*£l cJlS^J q\ JUu f.1 C <nJi ^jjfl 

(^ Cjlj^oiaiJ tjr ^*,-L*ijJI <- r ,,,l Mill ""LIjJlaj fl «j.L»11 tfwV-»J i^JlJ! j-j*>>VI ^JLai^Jl 
L$] (jIsj-jlIj ^j^tll rLfcj jrj 4 xmio MitU cljLcLi_ti»VI 4£.^_«»jte>o ^y^ tj-*-^ L^L>Jl 
. 4_lL>J1 « I .(j * J» (jj-1^- jjjoLj-fl (jS-Ju ^jJj ^**J" crA? i^-*J-«_«uA (jS i.'u LLaLi.aJw| 

"Ua-LJsJLl 4-j"wjL>JI JaIj-jlJI q] ciuT (>a Jjf Herman Muller ^JLJl j j "i t^ 
c»m n u^ -^J Drosophila 4^l^iJI <bLs3 ^4^- ^jj^mJI 4J1j>>o ^ <L*ujI ^j^ 

4_stJj4J (j I (Jj^J i>jjLj>. ^ji^. 4_3^_t*m 5 Will Cjj^J JL2-3 <it5e-jJ1 lLUJ 4 j, <i <* j 




^jjj mi w 1 1 <_jjLSj La Juu ^1 ^ M"\ aLc ^yS L^jJ^j^-aJlj c^JoJl ^^i ^^J 3^jL». 
e_j^_*Iaj 4_uLjJI 4jJLLjuM <-j^>JI *L$jjI Juu tlUj (j^J * 4jj *yJi lI 1 /*Jj^J {_y* LoL^ 
h-i.lAj jL*-l iy& AjjJuv I Loj t^^ljLc-lJj L^julijjjb-j-i (jpfl 4jj JJI ^LLaJL (jbLdl 

j. . f ci\ «k;«U cr^i>JI v^ l J J— «j-N urJ! Muller ^L_*J! Jj-^i ^iU^j 
4j^jjuM < rtUitl <"i rt wImiI Laju£.j (X-Ray) (j^j 4j^jil ^ ^3^ jSj- 1 -* <J**^ 

L^JI^LIiLj 5juJj>- CjLajiic_d 7LJ->I j^>-VI 1 Qilri *jj (JjLB \^ >>>■ i dJuJL>. CjLLi^ju 

jL^Vl ^Jj Jlrt'i'iVI j^Li i"fk>l>. SjuJljJI cjLAj-^JI ojla <j? Jl^-jj L^Lojusj 
SjLII ^,3 BjmIIo Cjjjuv! 4jljjVI (ji ? " n < n 1 jl^j t a I Itlu Li ^ jlj ^".ouLi 5Lj_sU_2JU 

.(in ^jit) ^sLliii jl^^i 

4_Lddl>J1 iZjLaj) mmJI <■ ■ j ■ ■■" 1 _ :r J-Jl '~'lj AU1I ^JliwjLj ^^JLkJuj (4-pcjjUJI thjjljL>Jt 

— ■ ■* 

^JJJ^VI S-lLo (JuLflll ^yi 4 ft, \ nr 'i fut, I 4 n m. U -ll^JLt j^_j| ( j>ij ^ LtjjLv Loj 

tjrp-iLU OruL^J ^[iW ij^j-*-* ^J .Cesium- 1 37 fjj) j <»iH S^Laj Iodine- 131 
LijjLit j^^ .(^LJLI tiiij ^ d)j ■"» j > j Ch-^ JlrtUVl ^ ^i3jl j^ (Thyroid) 

Ijq^jjLjj J^-1 J 4_^>oLlJ| '"'Ij ^Utl jjlcl ^yS i ^ * j^tl ^J] Jjuaj ■ ^ j "- i « J^Jjl 
t j\j Luajl 3^_j_!l5 lZjIj^o t ^>j- t >>.""! JL_3 CjJj rtl^H _lJL-C. jjL-^ aLlLIj . 4 j" t jjJ 1 
Cjij^aUl JjLt jt »Lal»H JLjvj J_l3 iSn.UiU i f ll") ^ l jIi : lj<J ^r^' CjLI^j^JI 




lj .Tuaj Ij S V * 4— 31 i.n_a ^y^ ^jl*— -ljlj <_ 3 -3J1 L^jj—jIaJLj CjjjjJ9 Lo I j] ^jijjjj 
L-Jj Jl-jj^j " j U « 1 ♦ £) . J» ^jl ^i <il *l! (j-UJ JL^J (VY jl^jJLI) c_jjjj>J1 ^L_>«jLj 

^3 d)l^_ala t-, u.,.(.u."t (jy^H 4 j Trr Mifl (Jl Jj>^ 4,^-iTuVl (jr A CjI_cL«_J/VI dJUfc ^o-Jblj 

jl^jjj ,juL>Jl jLLj mi Sbl .^Vl ^1 j>-5j (J^\j 4_jjlL>JI L}L>J1 «t .<j .j» 
jt ^SUj (mutagen) IjJsLL I>jj13 t$J <jL eJu^i ^1 ^jJ^^I jI^XI o-aj 

l^& (JojLJI /cJqjljj 4-ojLrtTn-uj (^Jl!1 £hj-^' *^Lu ^^ Sj^>.^JLl ^jlj.UaTl SjLa j^JU 
(J^\j^a (j,-^ 1 fl j^ j U j ( <nj 4_jJL>J| j_ a_li ^£j»- ,13 ^^l p53 4 m -w Llil m ^Jl 
« I .<j . J» L-uj-stJ l-u-uj i_t!ljt ^^yja J^>.^Jll (jlj-La^J! j^3l3 Op 3 Ij^SLaj ijjLu^Jlj 

JSLiij ^1 jj^ I jjkj t p53 Jl AJll^ J^2 ^ <-j-£Lm> ^ o3* C^3 {j£\j-£^ 

.^j^jj^JI ^jUoj-Ljj 4_usL>.j t(j nti nil (^jLat>a ( _ T 5 ^jLIa^-aJI 
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* V * * ^ ^j|j_±fl j, ^ mi (j-* j Mir (jouaLiJl j j y ^ (J;j.lu..JI 

I JlAj *(Y'Y'«_>.jJLn 4jjj_^a lJJ? ( jj^ mi r„j 4jLa ^1 
jjfej i4^l^a!l 4jLo CjIjj^s JJX. t fit ir> <J-}Uj JJulII 

^jl j^bUaJlj i«Lj_3j^ 0j>aiaj 4-xj.i *-« ' < " "' ***'J V ty* 1 "' 




^jl '. '^ J^ 1 ' * (j^AJ V 4jI <_3j^xj UJl l_4-Sj .j»^JLlj>J! (JZjLjjjo ^j^a 4jjjjo jjS L^J (J-«-*J 
LcJfcLa (j^-i (jl t^l t(0-<-u5tlJ 4_jJeJj_iiui]l 4_iiJI *i flrn (jl j-±C- (j-o l^-ALa L*|jj>* (j^SLi 
A^-ij (jl <— fcJ>-J ci-U j£j iSJlt*. j^lc *i ui„>JI f.\ <>ir 1 (jj« j <>> r JSL1 JjjJsijJI tcj^ mi"„U 
OjJlsJI c-JaJI j»J_Sjj J^^ J^.tiui ciUjlS t<jiiJLjJ 1 4 *^> ».) fLua£,Vl JLl^jI dLOJjb 

.^jjjJLl ^j)"i ( 11 a (jjk. 4j9Ju "jhH^ 4jJij^ A^jui -^^^ 
^mi (i^TI i^.UMj 3l>*Ij^>JL£ ' t - t^tf -k, ^ 2>j j'K oLudLua!L>.I lLJLlA (jl LoJ^j 
Jj rt "i (mU <. 4 U jl <i<JjL_>JI L_tiaJI (jl 7c-Lia1jJl (j^a t(jj) J til t— i-Laj (JLiiaVI <— *laj 
9j^ujji qja I gjlf J[^ua*JI (^j^tj (jjlJI CjLo^LlLIj 7tjlHlM (_yk j±& ^JSLJuj JL«Cut-u.<i 
4jLidJI CjIjjLuJI (jl 4ni i t"tll a^LlII ^£ (J-Gj>.LjJI AiajLjo JLaJLjuj cjTj '*' .' ^ ^ *' J T 

(Genes djljjjJU l_«L u «i <nj ^JJI *il til jjfc jljjl_-v -s>Jj^p j *■ j " m 4_^ol all 
r-^L-^l ^^k. jl^jju (i>laj (j^jil jjJl>. 4jjL>JL ^^>^l e^ J - < *-" L V l£^ Medicine) 

< rtilTtJ JIVlT 4 u i.atl 4jjjxU T-^Lu^Vl CjLot_uljJL_Jj t Lj^L>JI (j-a-ua ^IjjJI (JiJ-JI 

:^VI j^tUI ^yk. L^ujp (j^fi^ <l£>=^ 4jj>* t>*J lp^ a- ^ <>* 

4 V 1 niTI (J^c-a (JJti-I 4jjj^JJ 4_<^_lL-u 4Je_<_uJ (JLi^jLj t^^ljjJI (J1>JI r-^Luol _ 
^jjj <■ 4.,x.» j 11 ->J \ L^LiJl (jyic r-^LusVI juunl^jj *<-_iLtiaJLI t _^aie_Jill ^jJ 4jLuaJLl 

^Ij^l u^>IL» V L^J1 4j^L^| LMJkII ^ ^Ij^JI JUJ1 ^->L^1 _ 

t^jf U^4 C:LjajSL>Jlj JjjJI J^o 4_ajLo ^-^fllj-A tl)L*jVl J^a fjoJI 1 JJt ^^ 

^L-i-tiJLj L*^j CulLbj 4jtfl^lJLl TuLllIL) LuJS^jui A_l£. ^1 

tjL>. \ ^^ * ^ .i.^.l-t-Lu (j-o ^ i«f. ^ylj-ll ur£ cP^jj o^j^ ?r^-*^ 4^*_^LJ "iljLstjc (Jjl 
cuL^ (^Ij t Lbj^-c (j^a 3juIjJI (jr^ (jhAj Ashanthi DeSilva SUUtl 4^>JLjljo ci^ 
Severe Combined Immune Deficiency ^^ <.ill ^LUll >-*-jiJI (^ (j-« j ^ ■ Vt 
Adenosine Deaminase Si o m.,11 4jjjJLI dj^iJo j>^-j 4 j j < n (j^u ^JJI^ (SCID) 
4-cLUI IjlIU jlJj^^ JikJl oS^ Sj^L iyjjj 4j^ cJLUju Ijl ^Ij ,(ADA) 




ft.Qiii.idlg (obtll ^joj CjlijyUI t_ib 



JL>.jJ5 irojjlj_>JI £ys f^J (J^U <1jjLu3J 4JL>. ^^ Cjj^qJJ LuajjLja ij^jj i {jr^ > U^-*"*V 

JLSJJl (jlJs (X- Chromosomes) l£>^I ^cil^tl L7 *-ljus}\ ^^ Sj^j^s Sj^LLJI 

^a L£ ^(Autosomal Chromosomes) 4j ^.n^JI cjLjJtxj-oll jlv! (jy l£. *Ja3 4jL^JLI 
lAUl bM^ <> ADA ^Vi oIjl^ jl d^ «^Lif » 2LUL11 ^1 a^b JUJ! 
(T and B ^j Jl *jj| ^Lj>-£ b}L_i. ^Aju J fl r J* ^Aj U>>>\ ^J ^jj j ... 



jt - U j . .m cjL^IJI ^V 4-»r<'i JLaLsVl juc cjjJLI ^JJ tC \3 - ' " l$^' Lymphocytes) 

4jjij_a ^-ua^J ^L^AaII (*L^J .j»Ll)l /^Lil ^-stJtlJ 4 yj'it ?H^ (JJ 1 -^' ul*a>'»*l 4je-i?o 

Ajjj-qJLJ J^L>J1) (juij^-j-iJI J^-jI di!j juuj tL^L^j^jfill jl^I Ji-l-s 4-4-iLu ADA 
<ADA cruj^Jl ;> SjuikJl JLl 2bp*JW »1 rrmll ^ jdl cAj^^J (ADA 4_uljjJ( 
(ADA iiij^ll j_a 4_jj1j>1I 4jjL* (jU 3 jUII J-^b <^JI ^^j^^-AJI Jj-»*-> -^^H*-*^ 

ADA (^ljj^jJI <jl ^1 ^jj_uji 1 Jubj t4_Liaj^JLl 4-iL>Jl ajJLi>- (J^>-1-i (^ 7?***^ l-Sjjj* 
1 3I4 r. £yi Cjbp£JI (J^Loj ^^j-S jLulU 4JU-JLJ ajJLl^uj 4— lL>J1 ^^ lj_3ljJS_4 <jj)^J t » 




^^kJU ^ L>UJI ^_c& 



ADA 43j>» (jLi <jLj>U- l£>^ ^ 



ADA 4jj>a 



ijj^Jii! JsLtS > Jlst"i 1 11" (jyJ-II Cj Luu qj-LdJ I jja p- aj 




^ul^jJI 43j>U L4JI 
► 




< -c 



^^ 



4jjIj^ 4jj^-<s 



ADA j-LJj^JI l-^jj ^JL. (jVI 3-jjli 



>LUJ 



Ashan- 4JLilaJ( ^ySA LIla.^ ^LjIj^ i^1j^ A->1^. JjV (Jf JK-ui»^j (*^j :( > Y) JSL4U! 

^ i ^ 5l_JU-jJ1 ljj^. jl^j (SCID) ^Lai j— >aTI o*j-+i ~ A ;\ -* u thi DeSilva 

JLa_t <LuLj 3j->a U^l3U1 j "' * ^ ^ JlSj i£j\$Xui t l^L^ ilolxll j-*£ U^J ^^* j-j-q^U 

.(Blaese et al , 1995 :£>.>* 1) U3|>at ^5LS iu«jjai ^1 ^ajuj 




i _ T Lc 3jj^fc.j-ja 4_ijj_d 4 .L-L-t <i tjj^d l£"-^ ct^^x^ j""?"*^' jjls^-A <^JI 4 i uiltb 

£yi lj_>aj^>. JlJs 4_jjIj^J1 3j <iU 11 dJ_^j jjjI in 1,1 jj_£jlI1 JLilsVl j^Lj I Ji£Laj 
< _ 7 jJI <_^1j*j<j VI (1a<imI SLajLiLo ^^^JlC IjjjLdJ ^ (S-^L^ ' , - 1l -^J i4_ulLflJLJI Aiklj^L>. 
<Ll-o3 J-^J^ uJ^J i i jM^jj^ jl 4jajjjjv> m£U jc^IuLusI Julj Sj-iIjLla ^jL^j ^}\ ^JjJ 
fix. ^ 4_i£j^aVI (juA info 4jVj ^ jdj (^ jJI JLj_flb (jo mil ^^jj-fl^l JnUTI 

j-SljJjLlI JLj_>.jJI J^kJI jLSj ** ■" *« ( _p3jJLLt Luajf 4_IjLudI ^-ja^-iTu JjVI Lq-^JjI 

4_i_jkL>.j 4_flj-c. ^ «GjVj JJj3 (jli'^Ij) f-^jJ (jl >* u*-*^' ^^ ct^ L-c^-aLoI 
t^V (jIoj-jljj V L7 Ij>. ^^.jLiJl *JL«JI ^£. ah JSLdj 4jj-c L^-Lo L_a,i $11 i4ljj>ju* 

^ Li^LLa 4J <_4^ULI ^V m.H jL*jI JaVI ^jU" m.j jf JjgI ^Jlc ULi > Y 5jJL 

ttfjiiUTI ^^yic M^^JirtJ m£ Jill 4x.LieJ JIjuIaJj <U 4_cjj ajlA aLIa*]) fliti) 4J fj-p^ 
till jjj iC-.ua 111 I ^j^iV Mill i _ r Lc jjiaJI (JaVI » k". ' -J a) SLLjjIsJI 5joa!I tfju* ^Jljio^ 

jjSIj o^ */° * JUla.1 cdLl^ Ij^i j^JjJll jl^ jjjs) 4J Lii.1 Uj*Jb o^ ^f j^-a 

Ja^>Jl ^j.t.tuJj (<U LTlA-I <Ljal ^JjJj JlS^ Jjl^JLij t(4 m a.) Jlj-^I^ < jIsj^4J LLca_a 

lit JLc -5>l Je j V c^Vl ^J^ gL»i jf <> jlSLiU l£]I^T ^IjJiil J^L^^JI 
ju^i juu tfLpJI (JjLs jl^ JuJalj (jU (Ji_cu>U tjSJj * tj'^lj 1 flj-^V <^-c-Ij3 Ccajj 

f-litJ (jV CjLu J^ J-a^l^ ol lj) °^ r LaJuc 2»j^^ (JaVI 3>hi"w C*Jl^j i*G_^1 plitj 
^1 L^l ^^^J JLjJL>u tLJd'jl ^.tflLi miJ /qJj i«AjlJ)) jjdOj^-J-S ^^yJlC M^jJiJfcJ jjli <Cl>.| 
4JLdjjl Jj-3e_4J qjjjjJla}\ ^jp3 ^JLjJIjj t7c_jJ6juD ^^^LLa jL^j*j ^* "l^-'m CojL^ L^jV *4j 

t (Y0 £-=*-jil) er^L*J' U-Jj^" mi IjSJI Jo^3 ^ rM*J mJ>^! 4JjL*^a LiiLlAj 
< jo.re-MiTI ^jl ^1 t4-trfcJuU 4JiLj^iaJLj /cjfcjVj! ^1 JaVI qj& J n Vu ^IjJ O^J^ J-*9 
oLa-uaJI ^jja 4 A us (J^-H Sj-BLLa 4jjjjj (JJ_JJ 2u ^LS ^jjo tlijJ (j^ > ' cP^J^W V' '^tl-Lmi 
(LljL^jfll ^jjU 4_jJLjJI 4-3fe_<-ttillj UjLjT ^jjo LluLj 3jL>.|j CjLjjjII {jji ^jLlie—ioiJ J^>-JJ 




7»n iJWIIg foLaJI ^jlu Cjl^jcpJI 



^ <?jlt-L" u.lj jL^J! Jj^JLwJjSUI J1 t i £" ml qc Qruljj <m1,I LDL receptor 4JJ5JLI 
^^ *_d3j-_j_<ji jL ts\\\ ^jjuujjuSj^M (jLfl 4jj>U ^"..^e-tu.) t^$ (JJ^aJI -i>^>-j ja£,j iAjJ! 

Ijl«J ^wh^KII £>U)I 0L5 cdJ^Jj , I fl « At" ^1 tijj^ j^JIj c-inJl ^^i^- 

4jjjII (j_* 4 <i jImi 4-Jt-i.uJ L^_J] <_aLuofj ^^jJil JljxI ^ 4j1 <^U JLjSJI Lj^L^>. 
^■JU>^ Lj}UJI o' ^ £%-£ ^-'J-^ "-iLuall Ju£ ^ U-^JJi b>UJl .sLcfj 4 4jLuail 
f-jjjl 1 Jl^J LuIj ljL->o} J*J>J I J^*J tjLuall J^Illu Jj£Lll ^jji ajJI 4 jam 4-jlg.tJ /*J-S3 
4_j_>-M-»-J1 7* mill ^JlA JLuajjj f jj 4_iJqr jc^u (jl J- 5 *- 4 *— >L*ilaj uilLufcj i £ _ ;r ju£>jJtl £y» 
• oij^l Jl£ ,> b^UJl j-l^l Jl 4*UJI jjj ,>, iiLall JL^JI LJli. Ji-lj ^J 



Jij — >*J$\ (jJj (j^ 'L£j-^ tJ.'SLt-'u-i tjj__AJ CjIjjjII Ljj-Ls ^j-fll — ua_j_>-l jJj>*!.S f^& 

(j^Q^UI djjjstJ! >^j-« (><s Marina Cavazzana-Calvo Sjjj^jlM SjLjJL (jtmuj-aH 

^^dU/Ldil ^^.LlU jjJt-Jl (jla^-^J ^j-ul j^a ^jjjjJL-fS ^.liU 4j>Juuo ^uJju ^^^5 4 nt- is\\\ 

^ aj_Jb j^-^j-j Jj jj-*j j^JlI! (Severe Combined Immunodeficiency -XI) 

JlaC ^J^J 4JL>- ^yi-d t (X) ^^1 ^^ij^l ^yijjuaJl ^^ ^J^^jll CjIjjjII ^^^^1 

^Lj-jfcj ^S-fl £»Lj)N Lot <4jL-3>U jj^l^.* '.ju,, jj-^JJ1 ^LuVl ol-s ^jj^' er^ 

4£.j.cAxy JUfct o^ l-X^Jj '(^ ^j J^JJ( ^ (^1 ^ Vj .u a T I ^^k- U^W^ ^P 
tjA (Jih?' J^*-" cr^ ^cLlII Cj^L>JLI ^.j"i! ^yb bbj-ilu i^j^ (j^l 4-jmi^LJI t.f<rfc.JI 
ciu.^ ^Ij^JI 4^1>*JI JL^a ^ u nji^ J*i Jjl Jdu (V\ £>jJL1) t • • • ^Lt 
J-Lfllj (jlaj-Qj (j-uLua-ja iJ^UIaJ ^UtTl f LstJ ^1 4^q_lL*j 4jjj^» JL>-jl ^ys IjjSUj 

CxCj-iLj iCj\^LMjj..i flllj AJj|j_>Jl A>-L^J (j( J< J U"l ( ll" (_jjJl L^L>|J| 4J^L*J( ^_jU»" 




lyo^uaJI jjaaJI 



(^ «4_*_j_jiaJi» 4JL*js Llij-JltJ SLjjIjjJI «L>JLlJLI JL*-^ (jr$ (j^-^L-*-^ ^j-* 5L>*Ld_-a 

u>ilij 6^1 JUIo^l *V> jlx! o^ ^ 1^ (TV t^>ll) Y • • Y r Ull ^T 
Marina Cavazzana-Calvo Sjj) m.^j^-JI r,<lrl jl^j (JLUj-lJLj ^uaJI r>L*JI 

.^j^Loa <J£Aj JfiUll L_iLu3l (^JJl ^jLLijj-JI nini <13jjla ^a 



I JjVl Jo^Jl 



II JjVi J^Ji 



III J/21 Ju >JI 










^Vl JioJj .SCID-Xl ^>*J tjruil, ir-iU JU3.V idJLaJ! 3j ^ <t, J1*j :( W) J^ m.T) 
^^3^-o.U <ULaL>JI j_»_c ^^iiVI Lai frb^-u* 2Ua\ L^L>-1i ^yaj Sj-jIoj ^^-b^-cD 4JLsL>J1 
^j-bjlb ljLuaI.1 jSJJ\ Lai f;Lfl £-J>*J fit \<,nJ\ jSJJ\ JiLajj 4-£j h a SjJIjj jJj_«-La 

^ <(tidLUI Jj^>JI ^i (*5> j^aJI) j>£aJI *LuSn j* y.o » ^1 Ajj^ ufl>— er^* 

.((^j-UJ lj^ujib jfeuit t >&u^ i JLta e ^^j o^' 0>^e * l^j (^^' 




*6JL&ibUlg pxiaJI qju CjLjj^oJI i_*b 

7*!>LaJ <UJLjj>Jt 4_»J^>JI > | JlscJLi-u \ (jLSLolj Jj_LuL» j-^-I (JLJLa LfJl Lkj 

tj^£j 4jj^JU *JlAj i^jJjj 2 I ( _ y .LAi <,l>J 1 ^tj t ^ n ^ lc 3_ij_>.^ia ^-OJ-^ 3 cr^ 

^ 3 j rtUH -3j^jj Monoamine oxidase A (<u)jVl rL^i u-^- 4Jjj < « a 

^jj^a^jfc ^gj) ILid. a ^^.a j3jj i ii i_£JlJI /cjJJVI (jljUtS ^j <S-*JH f^* 1 -^ (J^- 1 

-iljJU cdJL_j c_j!j LajL^I <jf *-aj^ «U ^j^aj iSerotoninj Noradrenaline 

(JL^-cLj >L_i 3iJ <j.^ V Mill j—5-1 <_y- IJ ^j3~J '" M_-*^l cr^ ^— ^>**>-^' 

4_jJLx>Jl 4j>^l^_i>Jl Jj_jjJo jj_ C 3j^. ^ U T 1 ^.jJLuaJ ^jL. 3 I JS Aj i4_j dljj>-J 

^j_^o pj Lll I J — A (jl £ * . -^ ^ **' * 1 . Lr* Q^'*~ '"' i V J «J t— 5^—i-ii 

4 „jl «i f £j? __3 IjL-jJL^i I j JL^w c_A_Lajjj 4_i-aL>- 4 j_uj L*-a^>. 4 J cl)l stjVl 

CjiiL—j-JI ^ia — *-J (»1 — 4 1 1 4. i ii <i i ■ * **- j ' '■ x o "1 ~*l.i (j! *,"< j ~*» taj j i» rt*t 

^jl i if j < <ij i 3 jjJLLai.1 4 jj_JL_«J| ^j'^jr >a (j C !^ ^1 f ^ J— *0^**^ 

LLaj i^j ^U (_?!£' 4^q-SL3cj jj 'J u' (J ^ ^J^ 4 *— ^ J' ^ ' >■ <3-» (j i^LSJl 

L* — j_3 (JjJ — <-"-^> (jl 1 <i iVl (J— A :4_4ui_jij r-j^—LajJ ^jj 2kJU (J'j i.ijJl -I3-AJ 

I J^Ltfcj $4 <u^>JL£ J ■t' L3 __ II 4_j (^jJ-Ji 4 &l_c 4 j '^ j jj 1 ^ 1^1 

o1j^_jJLjJ JL-sJLI 9e — " d j m (j VI 4_. mi j t It (^j_JI ^ <jJL*J1 jj lalJI Ol"-^ 

(Jlj »*VI x_j^^j>- (J,— 3j 'Ol * o" •»■ qlT 3Jl_jLi_uJI ^ft j aLjJII ^ ^ 4__*_*uilj 

^ — 5 I j iiii— 4-ul 1 cj-udj-jj yr ,,i 10] j a (jVl ^_JjuI 4 — ajL-2b I « ol ^ 

Ji^ ^JJ ** '"^ '"^J fl <i"i-^VI r I ^1^ j .d ^ , ,.\t Atl (J__j_j jlj >JI 3jl a 

(j^J ^j-* ^-Wj^ 3 3^ "1 ^ T j. <i " Ki .l ( u jlj_>Jl lj — A (jl «_^^JlJLl O-^J Lh?*^^ 

(3jj — LaJ»JI jj p 1 L_Aj i4 j ^1 iiJI 4jl ^^1 <:! U r.l ^lc 3jJ 3JI 

I ^ tUrtj <_ylJl <-illj (j-a pj-j-ul <JJ^ '■^ f*J-*J^ ^J j-^ < <i J (jr^^ CjljU^tLa 

,41j1^jj 4 ».LALLa Lt 3 x_*j_>J,I 



^Ij^Vl L> i 3 jij 2^>JU^ L^j ^^Uj ^_^JI 4— SjjUI e^U jJ^^?l JLA11 




^O ^' l-l T l l l J*0jj 



5 I . 4 -i <i t, 1 OL_JjjJLI ^yz *_J Jo I iio Jt J^J <^< J. ,S»- <(jl lo^ ■ uu 1 I Cl 2l -"»■ 

(j— * j. ". <t < t « j j— >u ^1 ^j, ^jj Oncogene o^j "^^ ^ ^jj * 

jJcul :Gene Expression) 4-jj jj+"tl 4_JijjJLl Sjjl^ ^ j-_uLiiI 4 nj>ls 

Sjl — >\ Lil urwj 4 ( (J ->Jt 4.-*ill .a.1.1 i_i&Ji A c-e LLao_> JL-Sa * ( lJi-j > X J\\ 

< jia *. -l t 4 ->- .t ." i <1j JL :*--; I JLA _j i \ $ \* ,c. {jjC 4jjjJL I t-Jt-3jj (j-C- I :>o Lj 

j I fjLLa^ xm-U 4_joUH uLiGj^JLt Si „<j -Lai I tliliijjJLl (, m ,.»^>" ct-^' ill t j. , <i t^ tl 

(2>c i-*^1^jj f^ 3 *-^ ^Ljjj-^ O^ 1 £j^ I jla$ * Tumor Suppressor Genes 

CjIjI il (J7 __La_JLj (^ J J I j A>j (^j 1 — >J1 *\ — in fuVI 4 — aJU — C uJj. 4 

tt_ka^j (jjJ (j-4 ^jLSwIjj *w a a u 4 ..* 1>J \ (jLB 4 a g 1,1 CjGjjJU cdJj 4_tL>*i( 

cjjJLt ^^1 ^jjh3 (j I ».jlnj i_aj cLtj--^ t4_jJL>JI Si -j --35.-1 aSLj*J1JI ^^y^a j, j .t S 

tjLs ^LxJLj * Programmed Cell Death (Apoptosis) Lj}LieJJ ^aj A\ 

4_j u-jL^uaj ^XJl JLitJJ ^>L-*-oJ 4_JjUca ^^ <j5?l J>4>u *U1aJI JL^w 
^JTr-^TJ. I 1 <g ! fl »J A J) rt " I uLlljJjJU i>JL^J SLu*J! SjLcl j^l\ (^jJj CjLjjjJ.1 dJLA 
*! j^.A.U ^oj-jJ.1 OU^JL t 4 i\ <\ C 4 > 4lj^^aj 4__i L>J| j-_jL£j 4 i-^ljwCJ 

ip53 SL ■<v,-i,u.U < 2>— *s^ t a **t It 4-juUI 4 Jj^-ll ^^ Qj rtV*» jl cJ-^" ^JJ^— >J 

JLi>o} 4JjL^t^j 4_^JUlII ^^»j>Jij (t^ j^^JU) jJLj» ..at I plj u> 

Jj-J,^ (j— c 4__j_jLLij i-uJI I j^L>JI ^1 p53 4__3jjJL 4 o j 1 mi 4— it 



4_UJ 



^^-5 4—4-aJL-uJl 4-jjjJLl oJLA (Jj-i^J JlJL-CJ i4 < j,j,.<i Sjl a 3^—^ — ^-^^ 



1 ' * ■■ 



?j_>ij-_jJL1 Cj^—II 4 j \ o r (J? — 5 Jj__i-jJI (jirLc L^JO-cl iii aj 4__ij Lta^__tuJ I 




'tkxLiajtUg pJbJI qu CjLjjjoJI <_Ja 






'J-i-U 



Aj»Jl^iZumX\ <UJLc>Jl <tj>JljtXI A^j^Jf> ^jl U^ ,,,TI tjj 

4jj^_1! 4_al loLj (<uj) LjjI^j 4_1jljlU L^L_>Jl t j_4 £-^j pjj S-LojJl jLLa^—i-u 

a^uai aiij^ii ^i^ ^ v l^jli j_l*j ^ (Hsv - tk 

j I MDR1 43j>_a L^J < in <^l <_p.II LM_kJt ^o ^5_i j>2^ ^jlJJI jLLj-^u 

I i 

\ u \C 4 J-iLL>J uJI L^L_>J1 3 J C.1 m <1 ) 4JJJ-1I ^iLLi J-C j 

4j^_S2t <La jl iimi ^ o <■ u.j Ls l jj^£1j aJlcj 4-jjJ^U ^-iLjfTli-u^I I 

f 

I 
Antisense KRAS 45j>« L4J o,ai *'s*\ cjLuj^^ ^IjJt." > J Sj^JI jLU^ ^ j 

LJLa^p ^1 ^jJj L^« KRAS Aiij^II I .<j . j l_j^„ V "< u. ^ .ill f 

i 

* 

HLA-B7 4iij,^ JL^sjI^ ry*^ Liposomes ajL« ^IjieiiJ jlL>JI ^[Lj—^ I 

\ 

" i 

I 






^JLal 1» jlr u r4 j > j>Lai ^j-jo ^t ^^laJI jc ajL'i.Vvi ^jAau JI^j :(U) JS^iJl 



C t I hU-l 






s«^^^ 



lyogJuaJI jjajJI 
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CH? j^lf gtUJf JUt § Thalassemia Jfcri*4? j*Jf 4***^ *^j# 

Cr^ <jA>^ (J^A 1 J-*^ L^' «^^J>^I O^J ' u «W>i^ l jU^Il ^^^ J^' J ^ 

j^«j c*JLLaj t/flUt H Vj>! i- JiJj L_$Ll ij r-jf ^ La j .Vt jlL>JI L!^ >. 

cdJj (jA^' (JLjl ^Sj *4 in aj Ju>-!jJl gr j,„iniTi ^^ J ^ ' " J A (J - * - *-* L*~^' *- J ^JL^' 

djVj j>j_fl l^lor l-o^jjjj t^ Mt^tl jjiaoJI 4Lvj^s J!M->- LLajilJ oj^J CjIjj^JLI 

i4_j LiJu>J1 SjJLaJI Jl!vL>. Jjj <i r tljlj_i^ ^j-j-3 t_y^ U^^ J*^*^ 1^ <>> »jj t(j\i>JI 

.ilry^JI S_iVj Juu VI <uU*l\ 43L>. fjLu Vj 
4j_^LnuVt 4"<i jfoj (jjSa ^JJI <jjU\ j*x-»-Vl (JljjOjJl pLj-aJI AjJi t >u^lg.j r .<»jftJ 

cjL^-SUI L^L-i- ^^ -^^j^ >*j t^tg->Jl LjM->- * ^ n -^ ^yJJ lj^?* <"XjVi JJL» <_yjb 

.CjUjJ^jJI jjj3 4£^jjLa (Jja*^L-u «_j^T (j^a OJ^ 8 t -r~> >1 L^JLH J"* *?lj-*^Jl 
jqj^ t L<h < «^Aj-j1 ^p3j-<u 4jL-«aX! ^jl^-iiul 4j>JulI 4_3ejvLj 4j^>j Ojjj>-I <-^J 
yr <a .,< nj Lo-4 (4_jLuaJll (jl^JLoil (_paj_uj i_flLLaj ^^ Jjy.-^aJU <JJL>JI t-^Ll^Lj tiU!i 
<j^s 4-JL^j 4_c_tL-u LjIjJLs 1 1 3 m 1 g j_a C*>-jI^j Lo Ijl t^jlj.^ rtJ! ^>J-A JlIj (jLi 

IjbA j^yi^. c-uj T< 1 11 ^jylll ^jLllll 4^jl>4 aJLaJ tilJJij ij^cajJI (jj-1^ Cjijfrt"iTl tfJLA 

j^iJI QrUj) uhV) SjLa ^^ ^^ir. j 4 " t j LJL^>a1jlJLl r>UJl <jj >±.j-» * (Diabetes) 

^yJI (j^4>-^J^f' ^JJJ^ l)^- 1 ] i£j£*-£ *— 4** t^> ,'*-'**> 4j8JJj->. (J>-lj ^yS I ^t jii/n'i ajj 

Aj) rt *i i nj tAJ^La JuLjO iU.uiJ ^^ jjlSllLj Ljj-jSLJLI 7C^4-uiJJ t Lj^. *<S,.iJ ' LM— >■ (J>-'-i 
AILlSjLJJ 4JJX. £>£j4J t-UJ- *j-l_iS Cjl J0\t (jdN) ca^VI ^UJ^-J * *'>"*' ^J^J-*- 1 *^' ^-DJ^ 

5jLtJ ^gj^ trill ^^yjUS^JL 4 i rt-fc. jJJjJEJ ^JkJl J-A (j^iiH (jrdj_4jilJVl I J-Aj ' LlJ^LS Jl QJi 




^- ****** ** 

a^<>v^1*j ^^1)1 4.1Sv.uj.tl 4 ] g >£Jj 'l£>^ "^ *\^ t_»LuaJLl ^^V Mill jj-oLj^Lli (^ L^L>JI 
(jl^ dJJjJj t(jjiL^N ?MI ^j^ ' A JUliJj 2LcjjjJLl L^LiJI (jia^j <jiaj^ll f** '-"^ (jl ^ 
<jjs j-IL^I <^JI_LAj i(_paJ9jJ1 A j U r j;Ijj jJlUI Jr^ ^^ jjVI ^-^J-JJ »1 oUtl -Sj) fl > 
aJLCJ L$Jjjj9 ^£j^zj Ij^L>. ^jle. «LjjIjjJI <LuiJLl^JI Jj^l^J J^ju2u>J1 JjLseJ ^-jJlJe-o 

CjLLuj^jJI ^>Aftj 4joLl-u^j Sulj^JJ LjM->«-JI (^^ <-9>*JJ u' (j^ - q*-*-^ W^ * flj'^U 

t^jil jl-i|>Jl jj-> s-<-*^ cj1JLuj^_jJ! aJLAj *4_cj^3il Lj^L>J( l_s}Lc, ^£. 3jj_>.jII 

LM_5tU CjIjjjJLI dJL^l ^j-^-lj^x Jl i^rt 1" MtL) ttaj i.iij (J^-uaJ ^l/asTtj mi m£Jl1! ^yCLill 
^j 4_>.L>- j^a ^^y-uajJLl tJjSj tjJ LAJU£:j iS^-tHiL-a ^J^J^ujVI jl^aL ajS"< nj *j-a^J1 

.(U JS^SJIjJail) j^IjJI ^jJl ^ Sjui olj^ aJLJXI ^1 ii.? 




4_U3L>- *4_U ^3 j_4 d -^-ll » a 4j_Ll^. 4^>-l t3». 








jauL*^>o^r j3^>. ^3 3j^>»^1I Lj^iJI jj-o-aj ^1 (J^>VI S^IjuJI Lj>L^-) LiuXt Lj^>- 
(jZ1\ CjUjaJI jiuu JLuaXLu/l jl iflLiialj LiL>JJ <U,*u->JI iL>«-4j-*i! jLju hiJJJ ^^43 




• * *• M 



(jJk.Juu Vj 4.jii rn jjiaj^JLl (<j ii->l {j^- J fl"i«*i Lk^j aj (j^I CjVjL>JU JS 
4_i_<j_«i_>J I ujUjjJj 4_>JLt_4 ^-^i <.<jj Lo ljufej tJ^^-H 4_L_uj ^jjs ^p^JLl «UljJ f^£ 

y,j <iu>- 4_ul «. >m -xtl Lj>Lj>JI J^_«ijj * (Somatic gene therapy) 4jj,.<h,:>J1 j! 

udLLaJJI I «J&J *W^ ^"^ (J^ U^-^-J^ frL <**<,-" ,<mLl rUu — >J1 (jj^ ct-*-^ ^^ ^^ 

^1 dJaUbVL 4 > ,. n't (j^Jjil 4-^JLu« ^jjl JJUJ" ^pJI bJUl Lai .^^-uJlj 

^^j t (Germ line gene therapy) 4-j.mJaJI cjLjj^JU 4^JU_4 ^^.nu UjLa 4 L ,i\ 

-x <\ (,<ij /oJ ^j^Jlj tfjjla^-ijj usLiaj) <L-t ml>Jl L^^-J-JI 4-jsJLjLja ^_yic J*~ >* L7"^ 
<j^s f-J-lII IjLA 3 j)j) In ■>. 1 tiiillj iroJLaJI <jji 4_*JL {£\ ^yjS 1 <j" MtjLftjftJ (jVI (^^jrJ^- 
(jLs tilJjJj . J j rtlnill JLuaJ ^^ L^jjjjU^ (^JL-o t-^H*J V ^^l L_jjLae-jJl 
ujGjjJU *L_>J1 t-o ua-JLml jj\ <.rj->oj ^J^laj (jric. (j*1 jSjJul 4ul <JL>Jl Jw) ^ ^ 1 1 
2LojLuaJI <Ll31^JLI (JjO A£-jJ! (_yicj «3 jmf.-*Jl CjLjjjJLL ^yjL-JLl fJ-^J A-jJLl(U>JI 
i4j^3l£uJI 4_t_<_aL>Jl b^-LiJI al J V"< dLj 4_uIjjJ1 4_>JL*JU 4_j-ujL«-fl (jr ic LJjJ 
(jt uxStJ l. ( j j Im T 1 (jl dU J ^^ f^<3 T T ^J * 1 g al J Tr,."< ( nl Jujj (j-« (JJLlA (jLs 
(jl JjkVl J3* j^o <jl_3 c'lJj £j t4_UaJ^-4 £>LjuI S^ufllj-Ul JjjJaJI J£ fJ-a-.7u«.>u 

^1 <Lolc ^^sj-Ju Vlj ukdjlu VI u-»j»j t^yXJ^^jr.'Jl aIaJI (jLi (Jj-LSijj («^kj ^.Lse-c^I 
^Ic 3JjJlj>JI 4_U-u>Jl CjLti a"t\\ a! JLjt7u<»1 (_pa>jL*j ^_pi1 «-'jV ^Int aj * Jj^_j_3 

LMidJ SuIo^Jl 2l>JU11 Uj.cm j^ ^1 jlki^Vl ^Jl j^uiu 4j^I^J! LMJkII 

4_2jjJaJl oJLA ^Ij, V.j Mil aIu |j! ^jji ^_flj_>.j t 4^ajLflJI Jl j^^l ^j^ 4_j^jI!SJlII 
^_jLu 42^* 4_u- 11 ^jj j.r<i L_oj ^> , ui , J 1 (j-itu/frJi (jyic 4-*j1j Cj1^_uuu (JLi.jV 

.(n ^^1)1^^^!^^^ 

^^1^-aVlj ^*jJ1 (_>^^j-*li (jLL>^_4-mJL£' 3^ j U ->«J ! ^jialj^jaVl (jl ^^yl^- ^Ij (JL^jI 

J^-jj Lubj .4_jj1jjJ1 (^JiaJu 1 ^" >« t Yjla u-^scj t^ j n L&^j r j ^ajlIIj 4 jl3 »T1 
Cj bt_*uL?6->3 jjutj Cu'w i— ) L^, c-Tc>*J, 1 L^jJ] (Jjj" *■" Lr^' 4jU*J| ^jX. ^>->-l <JIJ-w 

pi U"; « nl IjJ ;JjL*-u JLcuj jusj .(^JLlJJ I ^r 1 ? U«^>l t-xjstj ^,111 j^j^>J1 ^^-a 




1.,.4Jjo1s jLoT 
aIaJI (jl t'VL_-fl i jj) -*-a " q <4_Jajb ^jisjJLl <-iuj— *J JJLstJ (jl j_-> A^Xl j_jft*-M 

kljljjjjfl j^Lft^ej ljV_a? _j\fl_Ju l__»j___ q$ XI j i c2j I j I j^jft_<_uJ 1 <j^a £"lj^JI ilU-C..ft-L*3 

(jt {£a\ J^ t f (jbVlj *L_CjJI cljljjj-ftj A&selll 4_iL*£. 1 injj LiJliAj t>LjL3 4-ii 

jj^Lftj j-Ja Loj Ijl .>> ^ tl ^jufc (jj.'s.'i.mi J^** ISSLLqL^ (jj|^ *j T ^ ^i i T I t2jL_i___> <Jjuu 

^JS <■"< I ft ^ I JSftft tujC^I till"} q] JJ ""*"j * *4_3*j^ft_jui-ft t(j-*M J rtTL ^LlLft-ft <?JLC 

4_J*_M 4J £_j___a aJ (jSJj '(V^ 6^3 ^* ^*bj^' (J^|>aVI (jL-ujVI <-9>£. JL-J 
^jjJL>.LiJ| pllVi Mil Ju9j i(JjM-S CjIjJu-j Juft V] j*J*T (_-JI J-^>" (j-^ W-^ JjaLfjj jA\ 

Lr*bj l>^>^ ° * * * Cy* >-->' ^Jj^J < *imr> n ^LlUI Johns Hopkins 2j_aU. J 

^Sj-a ct^ Lh 3 l> ja ^' ' *-*-* y.jft ^ »1 a i ill <j-ft_u-JIi 4-ftjLfl lj.t.i^tjij tjjLcuJ VI < m <^j 

S^lpll ^j^Vl oLojLdl L> i aJ u J\ 44L^VL. iSLXLJI c-^yi 4_Lui Jt ^u. 

4 j mmTL djJLj- ^jJI J>L-Ill (Jja fC£.jJI (jr^c-j *(^"^i ^ ^ u^*^^') J^j-* J^ o^- 

^j^aj * 1 ^ a j < irfVt aj j^yJj' 4_jjIjjJI jjlal^jojl y .;, , ft ,rw ^y£. 4JjJ_*-JLl CjujjJII JljJLjso 
4_jujl L-ol i^ljj Jsj—a <-JJ 2 4 i ; i < » 1 1 tZjljjjJLl (JSi-VJ JuJl->o /c3 4_j! Tt-usljJI 

LJjLc Uil Jjill (3l>u Ij^aj .L^fi. 4Jjj^JLI cjIjj^I! u^jjG ^ ^j^^' ^^' 

I ftltaft 1 tiit 1 (Ji-JkJ (^ JlILj tilli 4_u_t*jj j^^Ujj i<\jjts jJljJ cr*^' (Ji>^^ ^d^ Lr^ 
I JlA ^ jriLaLiJI ^ IjLxl (jLfl j^aVI ft^LiAX J$$ ..*$ t^t\\ ^yi ^j^juloj 4J lju J^j 
JU>>I V (jSJj '^>-^ 2LjL^J» <J (jjd (., fdkJll JiJJI I JLA jl J& ^jj V JL>Jll 

J^o ^jl (Jj_3 ^IjjJo LjJ^-5i ^.tnllj tjl 4_uLi.ii*) 2 1 J-£- (J^^i ^J i ^ l > J, - jU3 J---*' **--* 
JS^-j i^-^tUa jLlftV 4 nnitlj I J^Aj t^lj^ll ^Ij^Vb 4-ii<ltl jUjVl ^i-ft-v 




*6JLjL(L%Jlg pistil qjj LJLjjjnJI i_ib 

oIJLX.1 j mi ill ^JjO J ■i.Q-'v (^JUl (_p»jJLl I JUfc (^LjLjO ^jJL^JI (_P»j-jO ^j^C ^^tl-V "<U 
jj ^jj_-v i J_SJj jl ^j^4— uaj (jl * j Vi"l. i n j V 1 JlaI ^jL-5 Laj 4 r._g .jj—loJ <j£ (J)^_dj 
jjJ 4j[ iLJL^ 1^'^ju ^^yiJl 4_jjIjjJ1 (^Ij^a^fl » uv JLuaiL-J ^jLcuJVI fltVi ml 

aLc ^yfl £j>-LiLa J*v Mil j^Jo i^jJI (jJlj^M) c-i mTv U AjC-HI j 7- f o^J^ 1 5 JljJl^J^ 
Uf&j-A G/\ «(j-uj l_oj)) ^o-iuj JuJu>. ^j^s^-fl q£. % a ta t LjIJu tiljh j j nil JLuaj * ^ ^Ai 
t Y* 'Y ^LaJI 2u|ju ^ (jru-aJI ^ < ^m,1<1 mJJJI (^UqMI j_i_c m^jjjJI L_iL^_lJ^I 
iLux. ^rll^p- AjL-^Ij (cJLslII ^ jnV mi Y • • ^ ^I£f 3L93 ^1 q}\ u ~i~*. (Jjl jls^ 
((j-fljSL)Lflw 4JjJLj& jjjS f.\ <\\r c-lu" ,„1 JLj9j if Y * * Y jjL^a ^ ^ mi diULaajv}) <_32 I 
4Sj ,lu fj-1-^ i-Aj[^ 1I1 1 t^jla^ mil (-1 1 ,,1.1.1-U ^j-ojj—L-flJLl 4_jjIjjJI 3^ <t Mill (J^- 4jJ_1£J| 
4_ILjl3 CjIjLjJo-I jIjlcJ 4_lIL*JI oljjJLkJtl J-J^-^i u m it "n (j,!^- 4jJ,Ll1I Oj^jjVI 

O^SJ jrtll ljL_A (jL-l£ li] La <tfl^jLA » Lq-U 1 \ 7C-JJJ l_3^lu (^^j^II t_jj— <-«Jll (j-uj^-jjiU 
(j*?. <»"n.u (jyili JuJL > JI (j-ojjj-iiiJl J>^J *^l <tfl^juo till j£^ t^J^*.! CjLtjjjj-L3 4__i_Ju 

,4j>-M£, CjLjI^LoIj (_>^>jJLI Jl»^Jl>. 4_lJT a^5 Qji * LJUJ1 

7r\la.i^1 JL^j t^j) n ->Jl <■■ rj m*i (jy^Jl CJ I j-jJLjJ I j] Cj Lt>^_ tTuTJ 1 ^1 JjVI Lg, 



1-l-LdU 



JT« «iT> ^^^ i(cJLj^jiiJ1 >^') Mutations djIj-aWL c_>lj jt.".ll ojla 4j <i nj ^^ 

^jjSLj (jl—LJ^Vl rfUUL^CI (^ (JL>J| j^^fc L$j£ jl tfA^i_LJ>Jl jj-3 4 * Mil^ 4-J^Lt-u-A 
/CJfc-J*-^ Li i.iiLJLU 2 ^jl MO^tl 4-JC—U3 (_ ? i^ Cjl^— oiaJl ^JLA ^J-JJ G ^j| (Jj_dJI L-OEJJ 

^j^s 4_ii^ jj^ Jij-ua^. ^j^ ^ii<-« <L>ijIj (J^Sj I Jl>- *>J-^ Cjl^-iLa LdJLl^fl i5j-iiaJI 

^^ ^jl Mpyi J^utJ 4JL?JI dJLA ^j i (Down's Syndrome) ^^JlUI o^W 

SjLjjJI dJ-A (J£ (j^a (*AjJi (jr^-J tf*>jl uiJl ^^>-»,miHj 4JjLSj<s 4jjj-4 ^ * * ^ys j^l 
.(_p3lj-Ci/l (_3-3 j-Jl-i£ i_S^Ljj>.| JLjfl ^7h y 11 4 <\ <] j ^Jj-sLlXI (jIoj-4J C-Jl jl^JI (jL^ 
j^fl t ^j AU j, j j" Jj^xjJ 4_j*_jJ1j 4jjLfl <J3^J JL^ L?^' (_>al^-« VI ^j^t « t LdLubj 




L_3 2l 4jjj-11 i£j)7i ">» i) 4_jjjJLI l-Sj^)-*. (j^a Ji_>-I^ l_3j^>- (jljJLdJ (JILnJb ^ j) ij *»J1 

. j^ J^A? cWJUJ^ Oth 1 J "'"' 'J l£^' (Cystic fibrosis) ^I^^JI 

w ** ** 

j_^c. i jb\Jl\ - SjLc . (hi nl (jrAj ifc-oj^-jildl >lajl) Polymorphism fwj\;j) oj^ 

ajJu-^JI jut -fc. (j^a )^0 4 j mi m jJl_5j La (^IsLiU ^JUfc (J.S i.lil) j»^Llj>JI (j^a 4JL*_i!l 
aj-Ll>JI jjji SU.^iTI jf 4JUitll (j^LU ' . ' J ' ""*" Lr^ Ly^ SjLuaJl Cjlj^iaJI Lai if Lr l£L!1 
0|\ nUll f\k»« ^ (jLfl 't\«h.tl ^cxi^vJ^ I J^Laj tf ajjLjj>JI 4.^.1 i (i a (j-a >*^ J- :3eJ (J*-<jujJ 

« I .(j * J» Jl £yi 4jLjjjL!uJ| (J^lsLiU (^ *JtJ L£J2 tSjLuO J^ (jj^ (*J-^>tJl ' t 'J'^" (jr^l 

jJStJ9 <(£>>• ' (jj-i 4_a| (_y^ ^H^ -^ SjLiaJl Cjlj-oLaJI (j-aAJ <jLfl (<il*llj . J1j»_aJI j-lC 

-^j ^JJI (Hemochromatosis) ^^ajJI 03HII *L j-A ^j-j-"* *W*W' ^Ij^^l 



(_xJ_t 



^ 1 1 ^ajJ I (j-t/Lj^lJl t fljl" ^jlsj^sj 'UVfLSUi ^ O^ 3 t^^Lt-illi 5j, uif (_p (j-u (j^a I Jl>.Ij 

(jLa roijiilj -u^jijj^ 0-* t ^>- mi Vo jru ^ 1 J^lj './j «^tj l£J^\ (Cystic fibrosis) 
;»jjl j-ifl cPv^ ^*' * Lcjjuua (jaSLj -*^ L^JLli^ Jb***^ ?TJ^*" lA-^j-^ (jd 1 -*-* jLjujI 
j^ miJI^ 4_3jL_sS/l jjru *jjiIj J£-Ju j,., mi " n j <j > (Sickle Cell Anemia) ^i^lU 
(Thalassemia) ^j^tJI j*jJI jJLa o^j-a ^Li*$ •( V° * * cK*>^ ■ sjl > i ) LrS^iH ^' 

. .U , -j"' J ^jiaJJ 21 jJtiJI ^^jlsa^. 4rtl"Wfl ^jl\ < n ^/U K^-u\^ JS nil ^.lLTllj ^JJI 
i-tlj ^UTI /<tLSt a SLJLj^Lx «l . jj . J» ^j djl^ nUfl aJJt, JLi-jl ajj t nj ^ (j^Jj 

(jyllJI « I .(j . J» Jl 7C-UJJ jl t nr.i <IVt <LjJLo-C J^L>. u1»Jl_>iJ (( I .jj . J» Jl L.U, ,<^"l ijy^l 

^-jjli AJLfl « 1 .(j . J» Jl cJicLiaj 4 T iLj_c JLt£.^ « f .(j . J» Jl (jjo LiljIbfcjC <, nf.Liaj (jl 

I jSLaj .( W J<m,TI jufcLi) aLu_ojVI <jL^c ^c (jrtl>oLLll (jTmI^JI (J^ ^gjl m<"ILi 

^jl eUjjJ l_3j_*j tU-^tl ^jLfl a j_a cJ^LuaJjl 4-ln-C. J^L>- ^ jjLJe ^ *LLi>. (_£l (jUs 

lJi cLiaj 4-L.LaX. <xiuj .fCjIj nUTI CjjJl_>- 4_uV ( JT rtj-ur> jjJ I (JSLluJI) CjLuJI u^L>JI 

«l .(j . J» ;* i-uj 4_j Lo-£. (^^JLi-t-ujj i4_j ALZLa 4_3JLj (j;j__>iJ 1 ^ >Lj « I .(j . J» Jl 

(j^a l_3^-j>^ jl jlfl X , V (j^o ^_ItS I (4jLIlS j 7c_<_uJ I (j ^ 3 aHj CjUiLi^ at i mi 3-3t-J 4_ijL>JI 
4 j In r (_^ lJj 1 ilijj »4ji^ Mt jtl 4_ii>Jl v*jj_u>. L^JLo lJJLjj (_ y lll «l ,(j . J)) Jl <— 3j^j>* 
JJULJ (JlLftJJ JU1 1 i^>ll cJljUSJ tJLal t '^*>Mj JjJL>J1 (JjO Juiu3-^ fjjtj^. (j^J^>- dJUfc 7r-null 
d ^ J J.' T ' "'^' 4_iLa_C (J^L>. CjLxjJ-ijI AjJijj *CjLnj3-)2l jl CjLLjjj^j^JI ^j^a j— j-aS 




'dJLiiL%Jl9 foJLaJI qjj ultbj^fiJI t_ib 






■.S^nt-ull J-ua^o UAj^>-l LluL^I (Ji-Jjj £,U^J L^jL^ 1—1 1 nuX\ ^j^LujVl 



^' 




46.XX 



& 



< <1 1^1 I rt a! I lift tl 





TuolUJl «LlU. 






46,XY 




46,XX 1 46,XX 46,XY ~~ 46,XY 





I 



46,XX 



f.\ i>\c ^\ JS-ju^ b^Ljtil ^-<C't-Lnl.l *1 ■ ..^Wl - 

46,XY 



L4L1 Liju.u> boc (^^jkj-ui JS^mmU jr}-ljJl Lj^LtkJ ^j i h M 1 JOjlJI jLfl Ljl*« jru._t±*» 




« I .<j . J» Jl t^$ (V>^ OJ- 1 Ch° *Uai-^M Q^*.' c?'^.'"* JL5-B cdJi ^jja C*-^^' cr^-J 
J-J-C *lla>* VI 0JL& 4 j in) jjLdJJ .(_piJ_atU auJI JuLiU (J^-JLJ jJ (^jyJ^-J tTJ-oi U.1 

oj j^tl b>L>Jl ^ ^unitl 4jlJuj^i f 1 U^Vl ^^jj Ij^. SLlai *lla^Vl 4 j ■ h'i 

(jj<a ^j£l j»Vl ^-*£- O^i LA 2 *- Lt^>*^'' O^J"^ ^^-^V' ** .' *■'■*-» ^J-^ M^U^ i^j-4-oJI 
jj r LlH ( _p3j^Qj 4_il l*sV1 (jl I iiaj? tj^-p JL_ J9j iL_ii >*jVI Oj9j ^j-Utjj b? I 

tjl iLjjjL^ ^LJjlU jri_p jJi)j ( c_iVl j <ir *_^a 1j^_U <_..li/1 To (Hemophilia) 

SljJU « T . (j . .!» -_j 4_jjl S a (Jli 1 J d U II 4 — ^J— C ji r<-^l j[$£j (J^>.jJl « I «(j . J» 

.(tY j*^!) > J] y a^, 

CiLlaf fj3 AjLOUseja 4_4Jfc.(Ja 4-tiuj^j CjJijJ JUS a-<-uj>Ji Li^L>- (j-"» <Lai. (Jfs (jj 
« 1 .(j , J» (^ jl Jul (J-jL^ (jj.1 (j—^J 'tSj-^- J^ «■***■.» 7*^-^ <j"^ cLilj-dUTI r-^Luol 
4_5tJu-I,l OLLujj-lII 4JoLjijj} CjujjJLI cl)l^_iItC ^yn 4_jjjjjl oJufc •— oJLUjj . 4_il>Jl 
^LsLusVI jjjt 4__lL>J1 « i .(j . J)> 4jLq_>. (^ji^- jL-^J (JjJ ^-^-4-uJ t _ =r j_! I (4jj^jO JfT £ja 

(^J J-klJLlI j^yA 4, A lni-4-U V I 4 *i <7 jl^j ^j-oLs^ ^UJ^-J JL^Jf < u <j ">> 4_Lrf>l Tl-iO 4_3Jlj 
^^ AJ^JLL>.n C_fl_^J>- ^jjO L^J-^" *-^IL*-A (jLj ^ILUAJ (Jl JjJ3tAJlJ *(( I .(j . J)) Jl 4 lull (II 

4*^a (cij^tU ^^LLkJl J^*-jJl U^ ) t— »-i^>^1 g>^J (j^-* Ur^i 3> '"1 J« J^T 

« t-»^' (Jj"^' (jjuJ <^.ll **j-^J <ii«-Lj>. *JiijL>JI (jl^Lo ^1 'jj-^ jj) i ^ "^,1 T TcIiLLuj^jI 

t_3j-^Jl jjlc Ji ^ ~*- A j^>-Vl ^j-uJU^ll ^Lj^ <(jrtja-jJ1 4 ^j -v ^j^a ^laLiJl (_3j->Jl 
,*\ uj ^ <£jjL>JI ^LSLo (j-o cdJjJ JL » |,:t-Mijij 4Jut_« j-J-C, ^3 Uxi- (Ji-J j^jJI 
JLjvI jj-a '' ^j ' ■' ciiJj JL^J t?r,j tt t^JI (_^)_>J1 (J^.JljJ (j-LtiiJl ^ j jS j -lX ^ 




JU>J (jla^JL 4_ae_uj tfJLA tuLlaIjI 4 jl or jjuTu Ju9£ . 4_u^Ji aL_u2jI 4_li <ir Jj 1 1 n't 






fii 



****** **- 
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i4_j5 (j-oLflj (jill 4j^«jJ| 4i>-jJLl 



t (Ml 






jjlajJll ^jlolj— cl r-jJLJjj iSjVj Y * * J£ jrU 3jL_>-l^ 4jL_t-aj (j^SLui 4 j <ri>Tl ^jLfl 




(jfli)*ijT>ll jjnall 

^yl\ (Jj-ljj Lq-^ t(jjjl_9j Te-iialj t J^Lt."tiJ 3j-&LL- L^jji £yi ljLl^JLI JjilaJI JJx. (_,« i ts*i\) 
JiilnTl JJlu t-^p* 4_*_l->Ij j^-C (Ji - ^ <j' J' ^-i^fJJ' {y* jj'^ ft LL*_ij Juu JnUTI C ijja 

(jL_3 j 4— a-Jl a. > S" *-a L>^!i O---* L)^^ 1 l£' l^" - *-- 1 X? fCjl mi 4jL_£j SjVoJI jLLc 

.^jJua-uaJI jjiijJLl pJ-»J 4 * i.Aa (j^- l.V a "i tj Lt_Jts I Jufcj 'JJ ^UtL |ju_L<-j (jii1j_c.il 
<j] t_uj_>. i<Lll_LC>» j-J-C-J 4 nj (ilo (jj-o (JLaJoVI ^Jjb 4jLlo| jl_3 4-joLc 3jlcL-o_>j 
jjl-v (J^_>J1 jij g 1.1,4 J ^^JLu-fcJI jjj-vlll *_a (jlojl t ."(3 2f ^* > i^il (j-ajJlu 4jLl-> jr I 
^-Jj L^-^P Lr*^ 5_lJLul<_JI CjLLloVI jj-sulj iL-Uj <-lc JL-_g_£j ,^jlL>JI tf^JJ *^^ 
*7'ljjj1 (jj-j JUu L<t-L-i ^.j u^-> ^jlajuftj l_m i<-"ia 4j| < rt muN j uji mlLfl *a-1»j1 ^jlaljjal 
J-wljJLl ^--9 CjJLU- La Ijl I J-> 4jLajj-x 4 jt unll (j-alj-x^l jLiLxil 4_l.ui*> (jj-vi 

^^-jJI 4_L>.2l ifLj 4 j t < i^f| jlo1j_>o2l jl mi "u! (j-uj-i LflJLuifl ijj>j_>J! (j_4 4 a J nl{\ 
-*-*"* ji 

1 $ * '^ (jl (j"^ J** ^^ (j-* cA?^ 4 " LuJl J g ,LU VI (_-_i (^-A. J lift (J^LAj Cj-L£__£_>-I 

jjfc ( jr i_jju-Jl (JiiiJI (jl (j-J) jjmiJ ljufcj .lj3jj_*j<s (__JLiJU-> (j^>* Lt - ^" tiL^^ 



II Ml 



LsJlLcj . (jtjiUII jj_LalI1 ^-ic (j^JL>Jl djJua (*-*-£• J (j-oL^JvVI 4 jUr (___! ^4(1 j^jJI 
JljVI pj j rii^n J-a-SfcJl (j* 4 A,\ n'lrt (J-^lj-4 (___. CjlJljJ ^tl (J--AJ 4-L>.| JjlVJ jCJ 
jlalj— fl21 pljjl (j^a L-£,jj t j-c_-ua_jJ L^Jua AjULIj 3j ml-T. j tt.j (jl t^-iJ LJ-*-->J1 i jja 
(^JJI JL>JI ^1 3j_L_o* (jj-o ^^-lll 4_jjL-(-aJl CjbLu_»yi pl^J1 U^ 1 ^ -_JLiAj t4jti ir^tl 
l_$ JJ! J^J-11 4_«_4jfcl (^-C- (Jjy I Jufcj i tjj ... Ai -f j Hh 1 1 j c-il m%.il 4_iLo-C ti_)jJL>- ^-Loj 

.^--fcJl <jJ-SjM tJ^l>«J ^jlmllj ^tj iUII jjialll (___! Ajjj^tl 4jjl1j 



(___! l^-U-Jr A) (_-!■>■ Ti 3j-ji-b p^' Cr^i (j>* J'^iH < t M<^ ^J-li (J-Li'-I p'^' (ft '"rt n 

ji Sjujj (Jliijl -L-jjjj J-dj iAj-u_»J1 i Qjfi axjjjj (j-aJi 4_uL;j_J_J1 4.U-J! (jc 7"j^->JI 

(Ji_>J1 t_JjL3eJ ljl_l_wlj (AjJu_>J1 L_4jJ-J-J (jil J^-Cj (^--Jl CjI JLjJJjlII JJLC (___) (jLl-v-U 

ui<jj ^ 4l_wj jJl cjIjlu^-LU ^tjjUTI jjjlII ^Ic 2i_U-_a L_>JL L» (jr i^ j t --Uj (jjj 

A JJLL->i 1 1 £j Q IS> OlJL-LJjJJl t-X-UjJ 3jl_C*_f 4 -T- J„7u (JJL>JI cL)jL_%J (j-^-lj iAJjU_>J1 

:(__3^l_i cl>Lt!jIa.iXVI j^a pj-U1 Ij-A (O-u-u-ij (J-Lcj J .u-djjLa j-4 U Sj-jLLo 4-ajjlaj 

I JJLC. (___»- (jjl£ JSLI j? i_djjjJU (j-a l^-Ju-uaJl JJlslJI ^ t-j|jUir>l^ Jii. _^ 

(^jJlLt-i JJjlJI 1 JlA <_-_* (jL-u_v2u jl 3jLjj l£' U'j 'OLJLu--J1 ^j^a IjJl_*^oj Lh tfl 

(jl ij^CJ LlAJ ' (_y » J J t*> l)-*- 4 "^ i ^ n^Uo^j aLx-HJI (___£. 4_j1>J1 3jJl_9 AjL-C ^-JJ 

'.(^^-L La (__-] *L*-ajl i^^ijjuail JJjlII ,^-5 t _JjL_»-_5 1 (jja pj-lll lJui> A i a rt*» 




jya u ~«^ * d, * £jjl*j ^1 <JL>J1 ^j * Monosomy jl ^i-yuzll ij.iL* I »1 

L^L>- (2>^o 4_lL»- <J£ ^yS ^ * j / ^i 1 i J JUl! I (jl_3 (_3j^JLja $Jb Lc*£j * d LjJLj i /*i 1 1 JLj^I 
4j^Ljj * ) 21 dL_ilo_i ^jjs 4jjlfl_j_<Q (JJt> i^i f , j 4_i^L) (j-Aj tjjtJLJjIj 4 "i > u j^fc (jLujJ j/I 

Y JuJj (jr lu jo Lr Ll (^^>*J ^S^jJi iJi (jLb *4j, tuJj>Jl oLJLj_^aJl 1o£. La '(viVi 
Vj tX fj-iJ1 £y* LJ^J * .' "^ Lr^- l£3 "' '*-"' ^ ^i9— "^l L^LiJl Lsl iX JL>.lj ^i i j^j 
tj^aj-ja <jJLiA ^ t j i *-t 1 1 4_jjL>-2l CjVL>Ji ^Ic JL!UJ?j *(^) Q * } * *"* ^ ^ (j^ l5>^ >1 ^ 
J-Aj 5j^ Jj^" ^ fl^^ij ^-Ul AjLtJl /_!] 4-i mJ fjjjjjj (i ^qjj4j ^ s i ii j JjU Jf 1 ( j j iJ "J 

(jjijj i^yluVI Lj^L>- (^ jjjjj-^-jII X (j^j t a «^it1 jlj^I jjljL-a flj Jj_ji-1j^ * Turner 
Oi -46,XX ^ykj ^>U 4-^11 3 ;^ ,M1 ,>a Vju 45,X0 a j i .^1! 4 ij ,^ill 

LiUjJj (^J^i 4A^ij^a ^ Lry^Jl ^5* (j^l L£ J _fc t£>^' ^J V 1 "^ -^ <jl JLSi 
^ i i j^> (jjl (jrS 1 loj * *L^L>. (_^j->u} (jlaj^l i>JL4 4^>j (jr^ 1 ■J^-lj O^'- 1 ! "^^3^ ^ 



t-J^I >- ^JJJ>* ^ (^J (J*^- 3 



^Vl 



l>* ^Jjy 1 ljt*^^ 



_*_LJ-tzJ1 4-lJL^.i 4-CUiJjV U^l->- 




(»Vl J^> ^JJJ^ ^ (*3) (j*i»-3 



Jj^l t A >Jl\\ \ ?\ I il/l^l 






^jjLJI ' a >^ LI I a I . .ifjtjl 







u « i ts>\\ jjuJI U^a juJj cr JUl 4JL*JI ^j Trisomy j\ <_^Mj ^i i ^ a-i 

4_9b_xjj tijJL-sfcj IjLAj (j-uujjj ^ " "■ ^j^o if Ju Lj * j,.<^ (juujlj 4_jl-j_i_u ^Jl *-oj^_jJ 
JL>JI ^^A L*£ (jrU.Vi.^ <j£. Lua^£. 4Jj1 <T< a CjLijlajus 2Lj^Ij ^^J^i 4_aL>JI ^l^!o-V 
J& Cx»j V....1 ^1 3 AU:tl jj 4-l*jj_J1 <jV ^ ^JL^jj ii^Loli Lj>UJI <y3 

h£^j_>iJ (jl L-xJeJ 4_$-lL-uJI cLalaJJi j I 4_JaJj_J1 (jl l_3j^_*JJ (j->») ' *** 1 <>> ^ (JS! mm 
. axjo^JI L^A_». (j^o ^j!>. (J-* (jr^ L>f>*"" *t'J ^jL>Jl (j* i i^tl ( jja 7c_4jjj dj^Lj J^>-JJ 

(Down's Syndrome _ ^j Lll ^jJU j? ojl-> t^J-V it-* "^ ^ ^ "^ 

4jjj^ mJjjbj jjj^-ix.j jlj>.Ij a3j u t t mtl <jl (jj-jjvLJI juLIjuj Mongolism) 

^jL_>Jl ^JLj_ua]l i jjo (JVlV i nt (j «i i XTu 4 <a ,A<-uTI 4_jL>JI (j I ^^i ' ' < -^ ^ ** 4- A 
lLUj (Jjo <U n 4 (ju_3t_ "*J Ai-^J J^ 4_j_LiJ1 J-»-«J (Jl^a 2fl *_judjJ1 (jLa (j^j^ti *^J 
4jj^JLI l*11j £yi je_4-aj <±jMj (^1^- i$j" .^fcTu-ii 4j1^Jl (jLfl t4_JjjLiJLI 4J*L>. ^j *4jj^JU 
cdJjJ 4JLLdJll Cjuj^JU xuj JJl£. *_a i_-u-uLlij 4_iL>JI ^ L^JJL^ l£' ^f^ U' ^J 

S^LjjJ! djufc jfj f( jj; t. fc tt.ttlj (^jL»JI u *j tr*\\ (j,^. 3jl^Ij_H! cjIjj^JLI i^jlvJ ^ 

if La jJI Lj^L>. JXJ (^yJ-C- (fQ-*Ji]i j»L1jO (*J-Sj <J-Sj) 1 -til ii jJp ^jOjj^jJI ^^ 4_j_«Slil 
^^ ( rtniSUj ^^Intll <.MVlllj 4jLu»yi jjfc ^jJll I XA ^Ij^.1 ^fc! jU dUjJj 

jl juu 4^u. LuL^ ,>Vi t^jj ^j t.Ui.Mb <j5?i ^i /jl^j rJ a^j^ii cdii 

iLstjl o-4-^a *iii i 6^i ^tjj; <Wlj ^jL>Jl (^Juj-i-aU 4_u(jjJ| ^j ^ *■ Tl c,k 
< <_(.<-o>.j 3jl>.|^ 4_»j)jja 4JL>J1 dJLA £^£. JijiJ-tuJLl (jl^ I j| 1 »-t^ 4ju»L>.j (jjiajJLl 

^ i«j iij^j 1^/^ ^-jj c^' 5JL>JI ^j tTriploidy j! u « i i^tl tiaJiiJl »^ 

^Uijij 4jl4-oJ », i m f ii ( _ y i_jjLiaJI JJulII (jl m>I i(_^iu^Jll 4 T jl>> Sijj ^^ (TTxT J ^lw^ ^ 
jl ^i u^a ^ (j_a tluu *JjI 1 ^-l*^ (jj£j iJi>*"' CjVLx jl 5JL>J( aJLA (_ i- 1 1 nj . LiA-Lua 
(_^J3j 4jiiaJ (j-tf j^oLj x_dlj T Ll*-jju*> (Jj^ mi f -j 4j^Lj ^^>«J (jA'O ^-*^i>^ ' U ' J-* J^' 
4nln^M ^ ^ ' -"jj (Ljxj-ua qjj-l!i£.j 4j^Lj J Juu 4 <^ji^jJi ^JbL<-uj /^Ju-uaJl tLuLtlul 4JL>> 




'bJLiaJIg folxll qoj CjUj9oJI ujJs 



^U^VI JJLaJI (J^SLj IjSLaj <jd; "■** j ^»^<J 4_uLiIl 4^kJJIj (jjj-ii^j 4j}tit (^JjVl 

4jL$J ^l j 4t " i nj £>] L#-L>J! d\^ tdiJJj *(jyj>JI 5Lj_>J /<uM^a ji j cj IjljIj Ijjlc 
4_&Jj <J.<u-kJJ 4jL^i ^jjl (jy^\ L^ J^i? ^M^ 4-lj1u"...,I Cj^L*. Ijlc La <J«JI 
<j1 (j4-£ jjr JuajX\ tVjjfc J_ii>iJ JLlCJ *3j J^JI £y* cl)L_cl_<_u J-JtJ <^->J-4-l 1— * (jL-£j^-u 

C-jJJl I Jufc (jr fl_LuJj i LULJ-U3 jJ\1lmJ AjLuul (JijJtJ L^L>J I {jJi J^\ fj-lj (^J^J'J 4jj_uJ 

^ <>» ^t <>• <jj^ ^ <J\ h^\ 'Mosaic ^l ,„njM . rtt l j I l^^W t^jll <>> 

.(^^jJlLSJ! jj*L£) L>UJI <> 



(0 





M 




4ul>Jt AL-uil f*-i£,j 




(•=*) 




/*" AU < 4 \y , ,||^j <Luaj^j ?r _i n l*i *UJ <"M-fc. (JL)VL>Jl t j-« / H ^^fl *uj : I ill — :>J! 
jjrLc * j^ '"'" (_3-3 tlaliLl 4_?t_j_jjj 4jjL>. 4-ilaj 4 U - -lj^ d '^\'J .' *- J ^ " (<UJ Li-A :Cj 4Jl_>J| 



^^LiJl a I M.rt'iVI 4_jla_c ^ Jli. OJlj*j 5 ,>>jj Jt^ 4nU'tl1 ^LaoJI 4 jUf. Jlju :i!j 4JUJI 



LM3JI ^i ^yjucuaJI jjljJI Tetraploidy g-AJ>3j Triploidy i"m.Ijj 2uJf :( >^) JSLUI 




4-!$l jLiJI -sl>ll ^1 ^L^3 <^J1 edll£ t i*LuJI 4^Lh^J( jI^LI l> ^ _Y 

* a j m.-^jI t. (j"jJ3j f-^'-'-J <j^ j j j «*> ^Jl 4j_lJ^a c_>LuaJLl 
(j-taitjii <J£J ^^LlII jL^>Jl 3jj3 ^yLl J 0" t" (jy-ikj :4jj1 JJI 4£.LiJU JjiIjjlI jj_1 _i 

iT-Lajyi ^ AjLja- " mo j\ j_u3 4j^kiji l>l>ji ^ic IjJoj (^hi »i ,,< awi 

,(1A J<Mitl) Meiotic Non- Disjunction 



Lj^UjI Llui <*>. Lutj-t^D J 3 <X*M L^jLS jjJJI Lj^ii- Lol X fjj^M U4>^ (jlj((W-v 

Ijl <Ji&\ L}U opa Ij^^j . Y (^lj) Ij^Ij L^i li„.;> l.;.^j X lo^lj 

tLijL^ Ljj_SJ ' 1 > j ifjj-uSI ^_j_i_j_i-3 Jj_^.jj LfJJIi^J ^jJuVI ^-j-uJL^JI /_i_i_usaJI 

4_tu_flJ r-j-^j (^JJI (Jlj mi Tl tj\j£ \jSJbq t4jJL>JI 3l-L>" (jji^ 1 il r if j3jyjuuu CjLjj^JII 
Cjuj^JLI JJLC < ^* '^ (^jj>o ^-Aj j^JttlLmj (jl 4j^HjV1 4_jd^JI ^-tialLx-uJ t ^ jS ; jjfc 

^^ilj^! Lj^Lv ^ jrtJjitJ^i t>jtj <^iTl Jl^I jt (l"l J-^-j-a ) 4_>jj?elJL. jrUJ JlIJ 

JLnj Lq-^ jl 4i£.Lfl j-;j£. OJ^ e '-^ £ - ^-^^L^' ^- J ^-b>^^ f^*^ 0! L^') L^L^ OJ^? 
Jl_>-]i J) 1-4JJ , d U /;. ij 2 U • a 4jIjjj_j<i Jj *\" ..'^ j-*-2 1 <jy JL-L_t<aJ I Lol f((4_-c_jLJ)) 




yyQj'i i?H j*a*S\ 






. t „ I 1^3 






*-< I.O. 






4_3tjiija ^i/<i aj 



^ a i L>A <->3jy> <>^ 



LU3 



C* ^3 J&* t>^ 




UU3 



iLvji! ^ L>UJ1 (xLui 







\S N / x / \ 



a_ujJ*-LI AJ^SJLI 4jjX>J! CjV^LljJI ijs^*} (^-3 ^ya£. 




A ^* '"- ' A. CjL 



i,*.u,^> 



** k '"■ ' J-f^ A UUM IP 



l^-^rtwwMWBiin^swOfKflWlfiiJriw 



i^^_j-_>o ^XJ^\ pttu**} 4Jj£Xl L^L_>JI tjl 7c-^3& fj Irtjli^j (*-^j :(T* («£;) J^LuJI 




'iaLubtllg (olaJI quu Obj^aJI «_jJb 

b^-L>. i _ r 3 i In mii j-JlC- X ^jJLxjLg* J>j_>»^J (jt L*^Lj (jj JJl )i_tlsjJl I JlA (jyl^. ^bjj 
JLlI^JI Jrtt^lT 4 jt-u^tl 4jLJjuaJ| jLjJjtHj <LjjusL>JI aJJh C<.aJzcIluj\ Jla3 (_ 7 ^J VI 

^-i.->i 1 1 140^ ^j^ cr^' *-1jVL^JI (j^i* ) (jyjs 2LuoL>.j i(_yjJI ji j^J j^fc (J-4 2LajjJLj 

Lr i_|_juaJI jt ^^Ic (JJUj JUCi «Jj (d/oJl cuVLk ^9 JL>J1 ^ L*£) (^jLkJI 
g-Lua.j ^ 4juL> (JS-il/ (jji^. ^ d JL3 ^*^?^' ^ ' " b>r '- Qij 4-jJJj tj > «i"i.t-u kla-tiuJUl j-£C 
Barr aJLlII ^1 4 >.4.uj jb a-lmi'*- 4.»,,aiU <>juk (jr 4_<^ijj 4_lL>JI 3ljj jl jl%j J)irV<l*i 

4 j i^^JLi CjVL>JI ,j>> «t (_d mi ^ bi^jl (J^IjOJ dJJj (JjJa-^ojj *3>j» (Jjl bfclj (JjJlli 
J^J Jl>.|j (j^j) fOJ '"->• (jj-l^- ^b^-^M 4-aL>Jl ^gjJuo (_j t j j t-> \\ JUilajJl j^^ 

^ (jb) p S ,„ r (jUs Sb^UI 4_JUJI ^ L»t „U.Vill ^_jJi X u i , ,MI Juj 

. jb /<ijmi->» JSLi (jy ic j^-l^j V tlU jtlfl 
4_-aj}LL<i ^yfc 4 j t >>jX\ 4_JL>JI op 3 c^»Vl 4_iL^ ^ jb (0 j mi> >$!aJ a] I jjj 

^jLfl (j^j>>3 jb <u.lu..>. >^Ioj L*ju£.j io , XO (^^a 4-uLuuill 4JujuaJlj Turner jJjjj 

^jLiS CjI^-ji CjMj jLj aj-ui ^. j flkj La J ir j iY ,XXX ^^yjb 4 j ♦ t trt\\ 4JLi_juaJl 

ljVL>. ' ^ . .. C 1 i>>jT ^jSLojj 1A , XXXX tjj^" ' ■■ < j^aj^»l 1 ^ j * j ' ^ ' ' 4_jLj_t^3j| 

• jjSJjl ^JlI X ^ t h <-> 1 1 cJtilLuaj 
4 jJLJl ji m t **<j (JjobiJI <jr «_j_i^aJI ^jyl^ 3j^^v^il CjbjjJtl l!>IS-l»i| ^£_j •y-jj 
3jJL3t_a 4_aLxLa ^^^ jJjTua dj^aj 4^b-k>b (jjjj (*JJJ **-L).>^ ' *U * ^ -^ 4-ul j 4-ptl 
i^JlIIj (L^Jj-ojw) I # Mirfi\ Q£. j jj.t" tb 4j»j^il 3jJl£ (*J^c- (jyJj l£J>JIL3 ^ij>ll £y* 

4jL^jJI ^y^ Sji^v^i! Cjbj^il (_>iaJU ljJI j^"^ 4,LoL^ C <■ < u_iJ ^tj irvtl (jyic Cjbj^JLI 
4ia£ 5l <i Mill ilalaiJI <— jb] pljJI (^**J tljJa jjJ ^1 jUtll J^jat^J j^>-^fl ^ '^> *j 

*:Ijj__lJI m-3__jJ1 A* » jj-^^j cA^' ft ^>-^ 63^ J^*f <fc< j ^ Calico Cat j£LJL^ 

^jj^j 4_uLlJ1j ^LdJj-JI tJM^iJt £>£. 4Jjj 1 11 a jjSj L*aIjl>.| f^j t w^tTI JLvI (jyi^ 1 



j 



I 




MM 

tj^JJI (j-t dJjij > h U 4jjj11 (jric- *>b}L>. Oj-latl Ijj La? iLJLSjjjj ^^a-U^ *b-^' 

(Lflalij 4jjJjoJJj . X * * «>■»" ^>-f£- >>• ! /-.t,.u^ ■ 1^ 3jiaj>.jjQ tj.3^ 4jJu ^JL^ d""" 

LgoJS OJ^ Cr^' LjM^JI (jr^ JjJ-uVl OJ^'i crlLSj^l UJ^ J^-^J f-^ L^J ^'^Ij 
j^*; ^^ 4 ta.Mi.j (J3^J -^J ^jLlitj-uJ LgJ «^Lua_LjJl 4jjjJLI» l*Uj jjl do.^] 4ja_tlu 

,(Y^) JSLWI^l .(^^1(^*^1 ^aj^^^j L^UJI 




^>I^o ^calico 51 <a mil ilaiUI olc uL^xJL iLLjj^ll ^5L><.ru iju£ J1«j :(Y^) JSLiJI 
l£9_l>o ^IJVI bM>- jl <j* l1L j t**-&J LH^i j^UL-t t<3 i>y li£ 4la-dJ1 a jjfc bM^> jj-a 4-lI-v (J£ 
jjyuS] 4y«jt*a ^r^ 1 d ^^*" c^ ^>^ >t ^ ^JJI^SiJil b^lpo 4JjLLa ujLjj^II J-l^ i ^1^ ^^^ 

j_rt j T 1 ^j . j^_-u/Vt jjJLJI j^ 4Jj^-uill 4jj3-H J-4— ?o ^JJt j*Vl ^^^-Vl u t 1 i^tl 

^ylii dJj-^3_4 ;4j |«SL>*Jo (i?j-**l 4-u-^ 4JLd j^ia-uVt Oj^^ I- 4 ! *j*^' ^Ji-^ T^Jb-taJ J-*jJI 
jjiaLji-4 ^d Lai (j^*l jjJ <^i ^5LuU »JL*J L4JL2 J-4-JU (j^-J ^4 j cm ,>JI ujl jir j mtl Ju>>) 

• tiJJJ ^-lj.ui l -3j-*J Vj ;4lLoL-tf5 jjilS 4-JLdJjjJt^ ^bjjjjl J-SjJI 




v >^\^*UiX\U > & * 



Stem Cells 4_uiJ^JI b^LkJI 9 ] Liill L>}U 

(j-U a f^j-i 4 — (_u aj Cj_3jJI Lr^J (*L— j — <aJI (_ r -l^. 

1 ^ mi ti'l JljJ_j>iJ Lsr ic 2jjl_^ (_y^-3 JQrJ**i J niLu)) 

/cjIjJI jJiLSLxJl (jj-Lc 3jj £-11 ojukj t t ^ M Uj *l 

4 lijU^Jl SjJLseja Li^>- t^Jj Jj-SeaJI ^^ SjJ-illj 



«Lloaj ^"j^Lij ^Jul JIJj-uJIj .4Jujl-o 4-t>.jli. SjLcul 

cjljL_jLa ^Jit " t Jj *»■ "m (jl Zygote 4_a_m! 

^LiilL) BjLp^jJI 4_iL>J! dJUbJ yr <i .in"! (jyjJl t_jL_uj**2fl 
t4Jl_3 j-jo^I *Jalj ^ySj V^LP' tr^' lU-^' I J-* 






_UlJ 



4_j__i_ui_ 



. (t 4jj . i i^l 1 4_fej JJ 1 



^I>tt 




La ^3-3 4_uaL>.j (41LujVI oJufc (j_c 4_i_3lj 4_t_flLi 4jLw] J^>->i V <aj_J! 4jL*Ja, 

/oiaJL-A (j^-p f*^- (J^-^J *U^ -Ul'tVl (j^-L>- (jJQ I— l.V TIT J L<1 JjLftJ V Jl JjJia-<J ^" 

(jl t^U',,,1 J*^ CjI rt/^tl (jr\* ) L^-t3 j3JjH3 (jl V - ?^ ^ oj»t,l LjM^* <j1 c-JjLteoJI 

,tii)j L4I4 

jL^Vl <_£UU 4_JLUJ1 ^M-cVl JSL*^ SHuman Stem Cells ^AJI LiUI 

JJ oLgJa-uJI fjja LajIjlcI jlitJ ^? Sj j^ *JI 4.j g-Utt CiM^wUj 1 l^JLc £jL)JL>JI 
<Lua_ijiJ1 Lg-> jj U*n Jilt 4-jjLj5J! ftgrtJ J-utJ Jbol JlLo (j^j^_3tja, (jj*ju f,\ mUJl 

(>o gjj Y * • <>* jJl£! Jj ^jl^Ij 4__Jjw <j_* £j£s Jillj ^Zygote 4_*_iUI 

Jjo-a_>J1 tajji Jj^J i ^ ^A > aLc ^ (j£-at JLlS j4j*»mmV1 J< «Vt JlJI L>L>JI 

cjL^jjLl^ LujJ o.4-5n^ o^yi cilJIi jJ-aj .(i"l t^"J^0 Blastocyst SLpjJlJl 

^1 5Jl>.Ij 4-jlL>. {jj* 4-i]Jllj 4_3b_aUI 4juaj^J\ L^j jj !n"n j^ylJI 4jJVI £_>£. S^j"<^ 
<1*_l1j ^1 cltU (j^p J^^ t^jiuu (j^- »^.i^*J> i—ollotJ SjjjS Lf^L>. (jjs L-aJJjfl (jrt-l>. 

4^jj>ll L>UJ1 ojl^! lil 4Ji 3^ ciUi (> j^Vlj t lAUI L^U. ^ Uj^I^j 

1 $')[ * ^jVl 4la.lj^a ^ OrJ_L>Jl J^b Jl 4\1jJo CjIj " Alj j t ~i ^ J& 
(jSLa CjuIj_lj>JI J^ c-^1 ui**iSzi lJuA^ i(j\jl2*1\ L)M->> ^Ia« a JojuJ p ■ ■■ ^ '*■ * " 
La (jyLc (Jj_ua^>Jlj CjLLlaJI 4_jul1j (^ JJI JJ-I-JI 4L_uljjJ 4 <i ^ a CjI nj jln" (j^a 

J^L>. _ (Jj^ '-'j"** *Transgeneic Animals jf 4.«li >Jt j+c cjUIj^>JL ^ 4-, .n 




J.nimnll UJ99 I m V nil bU3 

4jusL>.j '** J, "*" (j-^ P'9 J ^'' «^- ) >- L /i Lr^" u ' "** "** - 3>_^>. Jl >_oi_jlII CjIj) n nil 
(jJl 4Ju_«_« 4jj_J-« *— aLuaj tjLS LjjIjj L^LjuLj [Sj^ Cr^' '^J-^H?*^ J"^ 1 PL) ' ^ 
L}L>J1 £±*-^ cr* ^A?^ L^>^i 'fj- 1 ^-^ Cr^ £-jU_l1] 5_=t_^Ul 4_iiaj^_J1 

^ Ijjj *£j>>JU t^JLtli ^1 j^j jLaj - 1 a " * j k j a^_3 < fr,\ ^; MDM2 SLo-^JLl 
4jjlL>JI (jlslj^^U 5jujl^kJI 4_uljjj| pl^J^I ^^Jlc (^uj^CJ! ^ A j-VJl .fc ur j L? £J 

(j-« ^-4-Tlcu-o jJSLdu^ jl ."A^VI *^_jj_jj| ^is ^jISjiII » jtVi 1 n't L^ji ^l < 1 Mii U Lj^L>- 

Lgj C<Jfc-a^J (_yJ-I' 4_SiJ^-LaJLi (j 1 1 "1 j Ljq ^^ 4_ t-aLi-j t Lgjl <i i^> ^3 ^ j t" ^jl ijj-i 
juujJ Ju9j t3jjt"ifl <_Ji_iLLbaj aLi^JI julLslLijjij >->-1 p4J (j-& u^Li*. ,_J| J^jtluJ til! j 

jjl^ U*j.(iA ^xjJLI) mA ^ U j^ 3j-Li>Vl ^ L&l ^^LJJL^VI \jjt 
L^L>- A^-aLiuU^I julj LoLc ^j^cu_«il l_jjL5j La ^j ^LJjlJI r-^1^1 j-ija L*j^>Ij 

£ ^ " " 

«^jJl_J <±.t-LJ>> iSjLC L-ll j ml ^1 Jj-tJ 4 jM, i.nWl LiTuJJLl Lj^L*J *_iojljJl ^^j^LlII 

ji ji 

i _ T 3 ^Lj-uj^I jj^s J rt n"i (_y^l L^LiJl ^^iaJ^JuiJ L^L>Jl dJ_A Aj.'Tt.Ti luJ ^jl ^LaJLaJI 

^JajUj U_tlflJl 4JLia£. Lj^-i* (Jl -1^ ^j^ 1 ^°^J' <_ ilnll j^lsl^olj ^g^S mil ^ySju^ 

jiLJjlJI Qr\* ) Ij->-JjQ plU~.n<l «± <L i.>. 4_>.j| 1 null L^LrtJ ^JLIaJI ^Lq-jJb'itl ^-Lyj 
LxfuJua L^>L>. jij_>-j '^-^ cr^J ' O ^llj f*^- 1 ' 3-^J ^"-^ (^6 a < aL*^j-ZiS > (jjjJL>u 

^jsnZil Tl (jlsj-JLJ (j^Jl Lj^L>JI ( _ ? -Aj njL uitVl (tl__Ja_cI (j^ j).,i^, ,f (J^J <Lu3l_> 
LiJLt^_a u^L>Jl ^j^a t ^J-^ l t jU - ljU ^ (4-cu_>J1 g.1 <>t c I f^^Juc Ij-laJ (^JlII ^nJLxxJLl 




JLihj i^alj-jaVI ^jja Oj*^£L jl (jLL^j-uJu ^.i>i » \\ 4_jLu3] ^j£. 4^>uLiJj 4_j_>J^_>Jl 
!ai " f »l ji A trt\ ^a\-lm j_ja£jjl L&UsJT 3^_uaOLja ^j aul J_Lq a! <i"iAU ■"'■ *i~< ■ ■■ I 

jL^>- J-AAJ C^La Ju3 (^JaJjJU J_j5 (^ OJJJJ^^Jll 1 cklll Lj^L>- (jl *^J^S1j 4*1 »<lm 
^Lal !_>■ j j A a J I J uuJl Ijufc ^ A i_j_g ISjLa-Q^Lu Z I 4 J ti tj LtiixJLI Ll^VL-i- drt^ 

pUjJl fjA Li-Lo Lj>U- -ij^vj (_yiii ;>*^ l£^ 'j^^ i_sLiu£V1 cU jJa^ 

^iaj^_»j (j-^ f*>^ L mi? a Lj^L>- aj-u_>JI 4_Se_4_u_j( (iJr 9Li^ 1 tia-j t f-LajJj (j f ;j-L«J 
^ jjf djj_i.Vi CjIjJLjjiJI ^ ^-Sj-C. JlLjS I j^-4rj .pLajJI L&Juiij j^lll Li>L>JI 
tjl^-o'i f i>Ll 1_4jL^>. ^^yl^ da^L»iJ L^>L_>- Ji^^J ^ t a-> S 1 ??-<-"-* CH 3 ?-^ '"- 1 (J^ iJ^*^ 

^■l.mJI dUj J5^5u ^Ul L>UJI ^l J£ u ]ryw' t \ J^^ 4_^UJ! aJU. ja 3 
jlL>J1 ^j-Jt] Ijl 4jjlL>JI L!vL>Jl ^jItm^ jjl «-jUm.ij jlL>JI ^ Liiui! Lj^Liei 

^LLfV ^I^-«J (J? J> j la "l i fi"t -Li5Jt ^j^ 3_iJ^-^J,l I J.JjJ-U u^>L>.j '3^^^^ J' 7-j^^JtU 

Ji ir-.J'; ...VI CjVL^ jj^ tc 3.j /i, Lo-j-a U3j-c L^ t 4_j,i jgjl L>L^J) f 1^1 
4jLi: V ^j^l L>L^ ^l 4J!Uj ^jJI gyjMifM Lj>U- SjL <Jr Uju ^Ij -u^jw 




JiQ'ii.mfl L-xbgliV.'.nH UL13 

^j-a 4j us\C b^->- u^*" ^^^^ L^Jaj^>iJ £yi ^.LcLtll (j^-CJ Ju9j t4 nl'^Xi aJlII 
£yi ^j^SLgJuJ L^jLLljx 4_as_<a^j Ijj^jJu £j? l^£.LLaJL_u1 ,1 n"<°\ I JlSLaj <pLajJ1 Lj^->- 

La J (<LaLftJ1 4_3e-uaJ!j c_xlaJl CjVLaE-a ^^ 4jlj_u1^ CjI aj ilrVi L^J jm/\.j t <t 3jUjL>Jl 
l^aS - tiU Jl^j t JJiLk ^ 4_uljjJl CjLj^j-AJJ 4_JLo ^LjjI t>o 1 <j jlr ^j-LaJj 

L;r ic. *-jLJI gj mi " < ti JL^JLi I ju*> ^ S^I^jUI cj! jin "itl (j! _ i s ^V ^ 
I J) 4_^>U.j ^^LHIj ^M^Vl g^j"' M.U Jk l^^S ail^V 4_u^l 

CxSjJI (^ <L_3c uslj 4j^__>J (jj* L-^] ^jjijJ 4_1j luVI ojufc ^t\ * a ^jl LLj3 

Jk. L>L^JI ^jl^J fJL*JI L^jy t?Ul 4-j.»aV| ci^J-> LLa &> 3 .j-^LoJI 

♦ 4j_}LuxJl9 2|j 4o£;L*IL>.V1j 4_u_uLu J uJI Cj Lj^jj-uJL I 
4 j <i i nl (jl t-o-1 Lo 5-A3 (*4^J <Jj*l f J-*^ ljJI 1^ '^ *i_*-uVI I JLA 0-"*o ^j <nn 

^j 4uu>ll f m. ill bMv jt ^Totipotent Stem Cells «J^Vl ^IjlJI L}U.» 

£>l)l Lai , ^-.^aj^JJ 4 nU'.tl ^j nl" ^ 4Ms CjULu JUu JfC ,^ t " ^1 L}UJ| 

^* 3 Adult Stem Cells jt 4J^1LJI Li-UI Li>L*j 4m. ,,m ^.^-jjs ^LoJI 

.4a-in*tVl (>« <>JLfl f^j uu^jj ^ Ji-Ju ^ylll L^L>JI ^ 4JLii fl>jf 

uat Liu* «ju«^d| ^i^ii 

4_i^J^JI LMiJl jl ^.lu^JI t ,V,{\ L>U. :4^9 Jl^j3 ^JJI ^jmh!I SLxjij 

:f IjjT 4jMj ^1 1^^^..S" ^^SUjj i Embryonic Stem Cells 
juu 03^ t_7^ LMaJI 4_c^-jb_a ^,^3 Totipotent Embryonic Stem Cells 

GjIj^o ^_JI a1. 1 11 3 t Jt u 4_5e_ail,l 4 t^aji^-ijl IJLjjj t4 t^jj_jJl w-j_2Jj ^j^a CjLsuj-uu 
^j (Blastocyst) 4_jjjJJ1 4JL^j^a j. ,,n ^ylil ^LvjJLl ^f) CjIj m. <H J^'rL^ 




I JlAj '(JjO^ 0"*-^" ?T^J| LT^ ^jjJaJI L^ 1 <*JL>.1j (J^ U^ Lj^L-^JI oJlA *JL»lj_i^>o 

Uj 4 3jJl1!I L&JJlJ JjuaVl 3^1 JbJl Lj>L^ ^j* SLtli. J£ <jf ^^ 2LJ3>L>J1 oljJLaJI 

(jl (j^^a-j 4— lL>. 3^ mi r ^j no V (jj° o^^ 4 t -*- > "l3 ^LudI <j^->- l^J ^' iJ- V " 1 
i£j^>* \^l 4-^'j^' La-A-Sl^O-a (_y-^ LaLaJ (j\Jfljl lr>"a uLmj] j miT 4_m.a >■ 7T laUm t 

/_jt_j_ila (J\ mi j ^Jjua^tj Ua ijla^ t^LoLSJlo Lu )"»>. Sj^-a^a <: ^4^" l)^ t"'**' ' " *— Si **" 

(ja£j <-l .1 ^ ijJj^l ilrwjJLl (^ CJJU_5CJ jL-ua_i2jVI (ji 3*^—£ (_j* J jV"! tl «-UDjJ| 

»^_>-^U IJLm V\a ^Ljal^ 1 m <"»- 4_iL>> (JS ^V^***iA .1% Va (j^Lili* (j^a LnJj^o (j\JL>Jl 
^^ (jVI 1 fr a I J, T&Tuml tjSL^J L^L>JI tfJLA (jl ^_fc 3 j ml iii -w jJl-^VI pj-uaaJllj 
U-u^-SejJt (jM (fti»l!j ,f.\j-t-u JL>- (_yi£- L$> ''■'MIJ (jyJlj) J.rfcJl y-1 i h m MiVI oLlLj-C 
t4_tl£. « ■y.u'i ^Jj CjLojSL>J| 4jl14J Vj i(JL>iXI 1 JlA (^ ^ <i" ( fi o tljLJl^_pJI < _ y l £ ' 
CjIju Jl^J n^jL-juaZLaV! (^j) "t Mill (_yit I njni Vj 5 *\ Q a Cj\_i_i_±laJ (j^o <tl U 

Jlj-j_>r (j^a 3jU^_flJI CjV^Li-uJI >U n >■ Cj^L^q (^ 4_jussL>.j (jJI^j-aJI ^jISJlH 

ol A ,r>I^XI J£ (aJytiLSJI) 4-^>LcVI jjLmJI ^ <,AUj ^ **\ cHj^' 
^j ^ ^-cj^ jT ^j^ ^jJI (jlj-j^JI 3^j J^ij L>^i g>^ 4_^_l_3jJI 
J^V! 3^1 jL-J! LM-i. ^ J-q-jJI L*^ . jl_aj Lq_j_3 djJb (j? L^J jljJLl 5bl jJ! 

1 ^jl^rt -fc-> ?C-<Ui.iU Vj Lkj-LSO V JjjJI lAJ^ J^ (JJmi'i^U OljjLdJI 3^.1 t"ltl 
CjLLwI ^^*~3zl ^ <jt^\ dtVjl ,m**tlT Lu-ulj LLl grljoTmi L^jV LiUjj < L^-ilc (J^JlIIj 
(J i aTi iii a (jr^ 1 .^lal-^*-^ (j^° ^.^iV "' <■■» La ^j 4_sLudVLj iL^Ic 4_juLo <L*_aL>» 

J^ (jLa LiU JJj iLr J3jL3Jlj ^>U-Vl jru^rdntl (jXc 4jloUk^ m^AoJI ^m^I 




Jjiiu^l^gUiJjoJILiUJ 

5 tU)yl\ Ji^Vl S^Ijl-JI L}U. ^ ,„i <L>£i La_£ i( ^l 4_^L^y! LM^JI 
L>L>JI ^oj (j?) Totipotent Embryonic Stem Cells Human cjIjJIaII 2LUKJI 

S^IjljJI Lj^Liej ^a mij La j 4 « JjloVI 3*IjlJ1 L»>L>. ^ <jjLjJI fj-^' ^ 
<>« PolII lJuk j^<u La aj&Ij Pluripotent Stem Cells cjIjJuUI SjjuLIJLI JjloVI 
J\ <j£Uj 4_&J < JaI^ jtj-ck ^AiiJ ^^ IjjlS (jjSLj ^J *uijj 2iJLv ^ -^ii L>UJ1 

(_3^Ll1Ij 4 gjMi U plmniL jrt-L>Jl 1 flra OJ&2 Lr^' L^L>J| fl$jl a£ula ^Utj 

JjuoVI S^IjlJI L^->- £>£. « Ml'Tcj LdJjLj i _ T Aj * jrt-L>JL» <U j-*j ^j-JI ^^j-JjaVI 
Jjua^v j_5_3 LojLi-u L>£j La_£j .Totipotent Embryonic Stem Cells 4.U15J1 
<(1A ^j^\) ?\j-*l 4WLS jlL« 4^ ,1, jtl 3j,t «-.U J^Vl S^IjlJI L>U- ^ 

4-j£jj-^H 3 J t „"<U iljLVjJi 4^aJSL>- t^jjJUual Jl_3j t3,.u»At (j-x 4JU_^*j U 
djufe a! U-%IL^uLi T'Lo-ljuJU - '^^" <— it )jj*J9 i£w>>2l OLa^£L>JI (j ^ * *J ^H'-* a iHJ 

( _ t Aj3 .(j;j-j>. VI *_*JL>Jll cjLLa <j-* (^^/-j-c-j Uj-^-j mi Uj jmj j mi j "illj *UaJUJ1 

y-1 «1 nitL f^X^JLi \j\j£ SjLStoJLl CjLVaJl 1—)jJ,.i^J Y * * ^ (jnt-lmff ^JJJ *_4-uLIlH 

:4_JIjJI 4jujVI LLsjj-iiJl L^ts^fll^jj jjl l-<j*jj} L^L>JI 4Jl& ^|, ty< . »L 
^LUa J>U- ^513^1 2LL^Vl (>o Ujlr J^ j^ L>UJl <jjSu «jt ) 

ii^Vl <>• L>UJI ^ Jj.^^Jl ^ ^ juk^J ^aJ! jrU^JI o^e u5 ( v ) 

. (jf £.LIa-U3VI Tg-LdAlII 4jJ4t t 4jjj^>-l^ jLt3 aJ ^l tdJLjljJI 
, Luulll L^L>. (jjj <Jj^5tHj Tt^j-uJ £}\1>JI Jjfcf ^j^a 4jla>. <Lialj-a JlxJj q\ (X} 
dLSJJt ^J a! jriJL>JI aJJlJt" i i.L JifcVl ^U hi fj\ ^A Jl^lUl e£LK?^ (j^ (^) 

. l^JlSLil ^L) 4j^UI t-Lx^lSUI (3^><J 
^ L^LiJI aI,> V"i mJ ^^ L^-S_alj^a ^c 3jutoil oLVaJI 0^-^! J^J 

JJLX, pj—a^*— a (jLSj t 1 ^^A 4jL$J ^^3 La-^jL=tj| lj_tfaj fj\ Jj j ' " JL-Sj ^j^JjVI 
4_^j^_ii <~"^t^^ J-^IJ 4j^L_£jj Sj^u^. ^yTujl J-^e-J (j,^ »_flj 1 g' ^ (2>i«-ll CjV^L_<_uJI 

JjV L>L>JI ^^Lc Jji^^-U c^jljjI ^,1]! ^JLi^liJI 2bLa^J f l>^t 5 ^'>^ Geron 




(j 3 4_»-oL>. j <L^_ifu ^j^a j-j-^I (,~< Ur I 1 mi *<U Lj^L>. a!,\ V " t iXj t-\ a, mil £>£. 

(5J!>L^ Yo) ,i ^ ,„Tlj (cuV^L^ 1) L-oJlj -, ,,ulj (oV>L_« t •) ju-^JI 
^ IjLl^! :LoL*II 4U2II ^LVl J^J jl9^ *U>UJI <>> ^t IIla LiiM^V 

LulJlXI b^liej (ji*-^ (jyjJI c— iLajU_<JJ ISLiLt ^j q i/VmI OjjjjVI 4_JlL*Jl CjLajim 

http://stemcell.princeton.edu t^LiJI <jt_£i*J1 uM- 43jl'V""l c^d3 

4jjJ^-jUD 03^J ^jyjJl Tr-ualU j^fl C IJ^J (jy^ll L^LiJl ^^aJJJLlJ 4j>-L>J1 (2fL>- L^-jj 
Fetal tjr <>. 1 n 3j »-jjLljuI S^-^i r j ^-J'JJ' lAJ La^ o r. r-jl^^-li (j^iA\ 4_L>.VI 4„jy_unl 

Jjua^ ^n^. i-n^i ^1 4_L^I ^ 1 j^^ J^^ Lj>LiJt ojufcj tStem Cells 

^JJI julL : >X I (jf JJ13 .(_)-aL>. JuLo 1, ta 105 (j£ L^£.jj^ T4_jajjVn 4_u^jJ1 <tL>.j-ja 
tdilj \ rtTI SjJuuJll J-u»VI Sf.1 JlJI Lj!M->- ^ Ijuf < Ml-ifaJ V L^i! 1 ^ jlr J-ua-s»- 
4_2Lj^la ^^ i_fl^JL>-Vl ^j-a ^jJI (j,^- 1 ^ 1 1\ rt *i ^ j <i ni"tll J-*»-^>o L^jLs i-iUjJj 




JiiTiMioll i_jJ3gLujuuoJI LLLi 

Adult Stem jl ^iJI I A HI LAU. ^ L^L^Jl ^ ^IjJI gjUl Ut 
<La» m\T ^fo« * ^ ^^jj cr-^' Lj^>^I Cy* f\y \-4j\-l* Lj>£i i <v *s tjr^j Cells 

J£ JjJL>uj (jiajjju < _ ;P ic. SjJlSJI LgJ I li j i ci a Ljj^j ^x-^J 4 <*^W^ Lr*^^ dP^-M 
ySjStjj t4_>.j) „A&.j mi J I <lL>.j^o j^yjj ^j^V Mill (J-ua_i La Ji ] r 1 ^1 o » t ^1 ^ all ^j^. 

ij <\ ttl jaJ-iaj *_A 1 fl ii ^ JJ *JjJ (j^*SLj (^JJI <r j cull ^^ '°\ ^C (j^l JllL_=tJ^M 
*Uj| 4_C^U*J Lj^LiJl dJL^J <SL*aJ1 ^LJjlII frlWl Mil 1 Jl Lo_J-3 ^LfcJbO QJ)K J I »J 

5jj^ <.M1j (^JJI (JL>JLl 1 JUb ^^3 fJ-L*-^ *Jl_ojj £)' (Jjajj^ ixuiii \\ ^$ LfcJj^j 
dJUfc J-*£, t^S A^Lsull jjja *Lal*Jl <j^«.\i jry*- <■ ilnll t^JLc (^ Sjjj ^1 ^Ij-jlui 

1 ^jU -sJ Lj}L>J1 c>Jla ^^ 3jUj mil 4 jci^ ^ j£j^jj oLjtjVl JSj 4 Lj>L>JI 

(_^=>J A jl (jj .iili^jlj (_p=>J « (j^ *— iJ 3CJ (^JJL^ diVL_>Jl ^^a-SLJ ^^3 4 ,.J Men 

^nM ? ll J-usVt bUij^i^l alA*aJl U 
Jjl <i "11 ^ 4-^a, \ rt "i a 4_j>.jJ ^J C.ii^j ^1 ^Ul^LJI L^LiJl CjLL-lo ^ 

cjLLl^JI ^uki ^y* JjJj i U \ <nttl jL^>JI L>L>. ^1 4um ilb JL>JI ^ L^ 

pi iri rt J-^U: ^1 L>LJJ1 ^1 J-a-o^. c Llil JLC U3jJL^ _ Vjt 

4cLlJlI jL^Liil jLUl ^ 1^ lrt%. juu ^LJtJI pllVt Mil jl^j .(Growth Factors) 

.4j;m..i11 Sjqeni'tVl ^1 ^Inta (^ J^ua^Jl ^ (SCID) 




4l*Jj t^^—C^j ^ Jj^l >-*J '^^J (jr^ t-^b J-^jJLI jL^oVI I Jut JL-»JJ 

CjIj)^ mi II J^L>- ji o <^ll I jut (^jJa <~<fi Zt -»<" (j^i djljL>oVI Ajtl ( j^a Q^SLj 

J^Lcuj ^ /cJLxJl CjljjItifeJi <jy J3 £-<-^J (J^^ (jr^.9 Lfral JLJt"m.J (jLs 1 jSLrffcj 'Sl^-U 

Ijj mjjJI ,>L£I1 (j^AJI u^ 1 *Ij^Ll-I (Jl 4+^iIL JUJI <_a U£ JjJai. 

. m£j1>JI y , L<.(.i<" mi V 1 4laL_u^j ' (fc'^ J|j)<^iJiJl m^j>- 
M^JJl Lo *J-A3 < Ljkj "i rt a ^ rt i j mi j J^**H Jlj Mill ^jLfl (Jlj-^-21 ii-uq ~w ^^^ 
7r j , JLl" T I jl (_£^aJ->Jl y-L-uitx-LduVI 4 In m»I^j 4_96_jJL1I 4_L>.2l » j < tt j 4lt.*^ c-c%j 

SaUl 4„<.u^'*w Ltj_4-C jjLatlj /<J jj^l (_y£:LLLa-uaV1 

<?UMiJ| dJA ^Jfc J^uxaJI m;j^ uSlaS 

^•yj j-il^l (^ ^jjILvLjJI plU'i Mil ifu-ij*- t(j^ ifcuJi CjI^ mi r Jux CjI Jj 4. ,<^>.,flJ1 
CjIjJuiJI S^JLajJU 4 u,u **1\ J^jua x\ L^iie-J ^^ n j La pjjj (Jj-^ (jA^ J „'**' "* A 

riflj^" Mil ijLiU 4^r nlU ^jj.JI <>o (Pluripotent Embryonic Stem Cells) 

3jjju>. CjUlj-p*. ^-LuLj (jlii**n Lo-jJa 4_t-oUtJj SJljJlc i-jjL>iJ {jA LOLiJI &JJt 

4jjutXI CjIjIj_l>JI djut ^flc Jj i^ -teilj , (Transgenic Animals) Lutjj 4Jjl»_a 
t (Gene Knock Out) J^Vl U>UJI ^^u^ ^b^l jjjt'tl ^Ij^J u *ih Luljj 

L>L_iJI (jifi, J«—« tl 4Jj ^ mi j^JJ ^1 Lm ijj-^jj jl. " 4i * J< m. j L}LiJI 

£j.ua f^Lt-Uj 4jLjaL>» ^ fl,*^ * wA^>-1j ^ g Ml (jy^J (^y-UoULl j»L«Jl 4jL^J (jjJS ^-t5Li^_«2l 

^uri ^. Jj— c (j^o James A. Thomson qj, ... ajj ^u^ j ,> ^^jJj j jll ^j^Uj 
^1 4_ r ,,,'iVi ^h^a ^Lol ^j j o" m,U ^jIS^JI ^ 3jjLa 4^. cjV>L^ 




Jjn'iuiftll L-xbg'lQjJall LLL3 

^Jlj^V Cr.^1 ^-jlLujij ^jX-l'f U<r>l 7t-j-fll3 4 jU r Juu 5 .*, a\ y It £-jLlII SjVjJIj 
cl i UVl <jt ^X> -t-U o-^JJ *(n rt * II t>a Laj1>J&I Jl^vI ^Lslj (j-SJI CjMjLjJI 
4-iLaJtJ L^-La ^j^aJLJr.rLt-uJ *2j (ujIj-iuulJI ^1 ^J-t-aJ **-^) lA^*" (j-^* ^>-^' Qj>^"'*'J 
O? SjUJI ^ 2Lcjj>II ^e, 4J^Vl ^L. Lot .(0 ^1 Y ^a) JaJill VJ fj^Jt 

aLjI 4-tuu*^. L&j^4£. LluL>. ) i aJ.Vi ml Ju9j (Lj^L>J1 ^lc jJj-umkII ^y3 4jjLskj 

Jj_ uaje JJ (YY ^j JSLAII) 4 4_iJLk ^ i * VJ^ ^ er^- ^-^ J-^ijJI iS^^i) 
cjV^Ui cj^i t 1 \\A j+^ 1 ^jLle SjjL^I SCIENCE JLH.VI 1ju«,I^I 

(jLlI^LuJl Lot t4jjiul 4JL>J £y* Cjj;L>. L^jV XX 4j it\ <mt| 4» n^tl <J-<w»J ^<j*' d 
,4j^j 4JL*? ^ LfcLj. U«A XY 4jtnrtti 2ULu-aJI llU>. JLi^ 0^>P^ 




L^^U 



<j-«j J^vljJl ^ Sij^^Xl Lj>L>JI Jj-xJ ^j^jII 4JUSLII ojjfc nj-dJ jjin-ajJ j*La jru->JI 

. f i A «^vjj,l ) ^ »rtLu-d ^jSLuu j^oJUJ JUu4 Jau^j ^y5 t^£jj (*^ 




4jjIj^>. 4_>*jJJ ^JjL-uJi ^j^_>. j^JLl! I jLc. ^3 (j»u-Q»>JI u^L>J1 (jj-co-a^j »i^.A.-v- 
(j-A C^>-j^>.i lT^-J *^^t."ol 4_!1j_u (jr^. ^hlP ^^ Q * '^^ HxJtJ 4^5"*-* **->'J- i ^ ^ 

aJjjVi JaLi-i <jj/LjJLi JJuxj 4j>- j_Je_j_JoJ I ^JjV-i) 4_i-jit_ulj 4^a^Lc ^1 ^L_l>- Y"f 

(j£. < rtll^j ^J L^L>J1 dJL^J Telomerase Activity ^ "ma * jlj^a^Lj u <i <nU 
jl^ ^LuiJ asLiJ! jLiU L}UJI o>^»>5 <>^ Loju^j .(Jj^l J^>Ji W>^ 

^ J-oju {^jJI John D. Gearhart d >jL&j \ -». Q^x ^^jJj-l-JI ^j* (jtj ■ ■■ *j") 
(jjo cjjLa^ \ y <j>^ * '\'f 0^^ •* * * .(Baltimore) JJSLjj^ >j>^ 4 t aL^. 

fXY (jl—lujl^ XX (J-ujL>JI (j-a cS$Ji\ 4j^L>. lIjV^Lljj ^j "*i ■*>- (jyl^. j!j— ua^>JI 

(3 1 j-LaJJJ LLl3^LJI p. (J -<!aJl^ t(jj) ' " a^J u^L-iJ 1— gjl <i tr> *\)r\* a (_ ? j9 4_£jI ui_a 

4_n_j^Ls ^j^i 4 n\~i **- a 4_5j^Ia £U^L>- (_yi-C- t Jj)..<<a.^s.U AjLstj_<-u1 JLfl CjjLAj— l>> 
j—Ki-xj » *i a T*t ^L»^L>. <-lc I j'fl ■) ' ^ "*- Lt~^ t! ^L) ' ^-^^ ' o! '*'' ' "^ 'QJ ' " fl l" 

^yjj «_ijLujI <G_i_u (j-« LAj-a_c i_L Ju9j 'JJ-" 1 ^ ^ al '•*■" "J (_t^1 *^JULj ^j^j J-J-^' 
l-jI u ii V 4-j3c_lTu ^al.^.j 4-Ju^C JLaj L^jL^jusI L^lc ^-1^3 Juflj (^_uLul 4jl-uuJ 
j-j-c 4 jia r. (^IsL^j^VI Juu c^o ">> ^£j->-\ l-)Li-luV ^1 iA^fl 4_%-juaj ^j-lt-Ttl 4-l-lLs 

Premordial Germ Cells 4_jJjVl ^^ul^JI >ilSllII ^oj cjjLaj-l>. Jj£. jJal 

u^L>JI (jl J_SG ^"t -v t4_j4J^L« 4_jjL«_a JaLtdUjI j_3 d ^ JJJ ^ 4_JLz>>^r 1 ^JlA ^j-* 
1 ill i (i a LaLj^J (jr^^ ^ 3 '" ^ *' ^_>-a-jLL<a_j>J1 t ^ll"^ fjjJI 2LiLq-^ l jX. 4_>oL!Jl 
f-lj-al )t-Lc^- ^"Ll*j| Cr^J *' '"^ ' * I (jr^ 1 Sj-aJu^JL 1 L^JjJlaj ^IjlIj La ^^ 4-L^litJj 

3^1 (^^ . MuSL^aVl GERON tejJJ (jui-^Jil * Michael West en an. JSaLa 

(C)_>.| 4Sj_Ju LuL>> Qju\jZui j^^ - 4_j^9Ja_i_Jl CjLtlalJIj ' ** ' j "- ■ ^ ' /_j3 <J * ^ < ^> 4- " ■« 

/«J cj_l^^ J^L« ifi l^\ ^ 2>jLiiVI s-^tj^ ^Advanced Cell Technology ^a m" 
jtjjLlj 3jjL-aJI New York Times jLSljjVI 4ju^IjJI 5 X^^Vl jU^^/l 4aj...-^.^ 




J.£-....fiii L^g UijJoxJI Lit? 

. jVl ^\ ^^ J5^.1j L^jLj) p"u ^J tU-jVl \jx-uz jp3 I jSLaj ( \\\h jj-aijj "^ 

b>L>- T^y 4-tfaJr"i mil 2LL>.^I jL U7 £-jl iZjuL*} JSLjL^ jf 2L5i_AJ j-fl^l Jbjjj 

<LLvL AjLJ*r,,"i ml JLil J i.j <"l j 11 <j-a ) <j J'**" (_> ' *^> **»• 3l^-u< 4^-lJLX. 4jo_ ul ^ ' ^*JJ ' ' 
5l^aJI <jl :jJb ft jg ^ 3j^ ^ Lr^-9" 1 ^ J *- « ^-M L^i Ci> ~4.iT (_^H' ' 3 ' " ^* 7*1 mJ'i mi VI 
^j-0 AjC^JI <_ykj -J ^ iM_$ ijLjjuJz] Lq-& i(jrUli**C*_4 (j^ml-v. ^Jl /jl_^**iij 4.<^ji^jJl j 

ijf x ^jJlli jj-a «L_JL*3 xj-*-*-o ( _j ilr J ^ m i ; CjULciVI ojub <— >LjjI ^"Lj a! «LjI 

j-Oe—^II i>jL>Jl L 3-lil Jj-ua-rtU Cj_i_uJ JiLjLa L-£J aLs ^^1 <-Jjl f " H 3 5e_o-a 

Ijl^Ij j I Lia_^o La) Lij^-3 »_». ■ n*i (j I J^JL^Jll ^3 < (Human Hybrid Embryo) 



:f aMv c?*ifti» jiaaai ihaJ aj^at *L*«teit 

^1 <Lojjla j^ j_A^ 5jl j (,ii tloLjfcJ l-u-loI JL*3 IjjJ-*^- LljJL^a till <j| Jj-=tj 

< rj i^tf JLil 4-JLj <Q)L>. frLiiaVI jj -oV m ,i cdLi-A^ t u <i hi" mi 1,1 ^jl J-ala t<*U T <jKjs 

<tol£, (_>lsj^j a Mill ^yJ] j^^-iiiJI 4cL**j u^L>- £yi *3^ l>^>*-^ 4 "H 1 -*^ f*^^ cP-^ 

iAj SjslaJa JlLoj (jt jjjj 4jjl>Jl Lj}L>JI {ya 5j,j 1 1 r> 4 ijr ^.LioVt cLLo ju>-l LkJiic, 

(Sl^iJL 4i k L^UI) "Ulj^ll 3jU1 J>j OJrLK^^ 1 f ^ ^^3 (ti^^ 1 ^ «» M n ,VI 
^ j] *4_!>.jj ^ ^ jt<r Jin ^>- 4j^IL)i 4_xJaj^j ^^ 1 ^ t n -w /<u-lI 2bjJL>JI ob^Li- £yi 

(4,.* ts> a} LfjIjJ 1 'J^> ^Ji- 1 ^ cH - "-' 1-^>*J (^-1) (j^-il L-4-4 tpj) 1 ml 3jJL JuLa ■ U y ,.j 

.Blastocyst (^j^VI) cm- uL^jI^.!^ ^ o ..gj ^LMiJI cjIjJl^ ^ LjjSLa 
ai>l^ Oy*U ^ner Cell Mass "uii.ijJI ^>kJI <JbSJ1 o^i "U^jJll tfl AA <ya 

4_j__LJL>JI J lo Vl I j^l_ie_JLj ^^y^i — cuJ L-A /j, U ♦ "t t^ «i " in q JS-loJ 4_clj^JJ 

4_3L^ w ^*j ^jJI >a 4j^-36l^JI Lj!vU>JI (j^ pjUl I Jl&j tEmbryonic Stem Cells 
V.-*iiai."^" 

* ( ;(i^.i^;g~3M*r 






Jj*>» L^Cj^ ^^Uj <.\.ijr t ) .(jAj^UJ ^J-All jAitil) _ 4_lClUXI 4_l^LHI ^ _ 4jULj 

^1 <-i>Sl <Gi (JjVl 4U5U h.Att (jJJ Jjitj jua jjjiluJl 11a iiiltJI oL}U. 

.3juJL>Jl CjUtjVI o'jJb &£. 4-qjvUJl dl^jjlrti'll Jjua-dJ c-<J^9 

4_>JLa_>s Ll£u! ^Cm-tl (j-^aj tt-xLall «LLua-C t rt t.*X <j£, 4_>oLtJl (jlalj—fl^lj tjX.iuJ) 

<jja 3jJL_*_ja 4JUaJU ^^ CjjjCJ ^j^jJi ^JLicJI Lj^L>J1 <jLJi pj « a^SjL) (jlsj—a <UL>. 
fjj t-uJ^-oJI J j ri "1 1 11 1, 1 ^jS ^1 ^ < (i JK)^-t (ii IjSLaj .^pajJJ uj.u"l (jr^Jl (^-A fLajJ! 

.(YV JxjIiII j^VcuJI jjlaju^j t^juLuaJLI (^ysLsfcjibfl jj^iL^JLj ^j 



A t S\ I A) 




jjC 1 '( ta.t <-> I fJflVl 




(fW °) 



4a 



Li_uaILi-u]M-J 



JJ 



4jtiLa 4_xiaj q_j 







_>4^"t *\ JL*J 



(ftxLtJI Sljil ^j <ys £^3 



5LoJtH\ 4j^ujVl JjJlxIJ gjj 



B^IjuJI L>U J> 



^oJ^iJI gjj o> tJi ^J L J c^>* 



iLaJLJI n-uilllj ^li^irVI ^-Lj-jJ <3>^ Tt^ua^U :(tV) J^nit 



Ul 




JjlqjUujoJI i-jijgWinM LiU3 

• ^j^XI jjiolj-Ajfl ^_aI (j-^j *^> '*» j T 1 (jjj^ t-dJj -*-*-j 3 J ' "* a * * ^l.jtl— t_b <,"<" \\\ 

L< t i < <i" (^tJl 4 j j i rt T I 4_Lua_jJ1 (_>-al^-AiJ ^^«nllj t^jj—tju-tSjLj (jla'^-Al Lg-»»^L£ 
* Ju^ J< it i j 4££jju ^Ij-aVl oJLfc ^ 4jj£uJU Lj>L>JI £jV i4jjJU-aJI 4jfcjjj| 
eJJb fJju^Ju Cjj^Ijj JlJ9 4-jJj VI jl^-Ll C-^al J Lo <L>.LljO 1 ^ >>ng_>3 4_jJLq_c (jjj 

. 4jjJl>J| CjLll5**iII 

^ a>U^ o^ *UUH (jU f*l*Uj . JjVl g^j-L-Vl 4jUj <^l^j ^LUVI 4jIju 

J-ua^w Ju3 jc^JJjJtJ 3j-fl!jlJLl (_fljlxl1 • j <i yj ^jLtajVl J*C iti't 4_JjV1 (JjkIjJ.1 

^iil *Lol*JI JlcI—4-uJ t_3j_j_u djjlaj 4 j a j ^j (jLtuJVI (JSLluJ 4_Jl a^-3 <jj 
ojufc (jL^ iiililxS . *)Lua *\ nt 1) ^yajj^S J^l3c'm <— J^-jju 4.,.fl,lt*UI ^palj^oVI 4j>JLjl>q 
' fll 1 ^ ^_^l p j * a J 4j^jVI j^«' 4_i_LlL£ t.-U^se.lJ AjLsfe-Tt— <-uj <_fij_j_u b^L>J1 

L>JU 4jjjVI ^ 5jljjl3- ^al 'unl uil iti " <l ^1 ^j «U \\ ^l 4_al <xVLi 

ot UjU^ IjL^I i^LLjJI ^LuVl oVL^j o^^ )\\\ j ■ ^,. ,,, Yt ^ 
L^L>. pjj Jl I^Llojj jla 4_uLLaj^J! Leeds ^jl^Lk ^3 »1 oittl ^ SLc^-^j*^ 

(j-a ^jls^j-JI J"1jJL> iJLJ ^j^ijJII (jl^ 3j JJL>JI LjM-^J'I pjj 4-aLqjJ 4/y-jVtj i^psj-uil 
^jJ l-)Lla>.VI 3j-j^ 4JUaL) ?c_4_cuj_4jj CjI lJLaIII ^JUk ^1 J Vt-ml ^jLfl I jSJbj i JljJuv 



ijriJLjJll ^& SLt-oLitJj 4 l5>^' *JljJl£, tlaLjLujI ^yS LcJjj t4 i n\%l\ ilsLujjVl (^ 




Lti— i ^>Jj) ^j-aSLuJl lJuj j)j .m ajj 1 # jir {J^^"> > (J ^\ TuLllJI 4-jla.* ll 4-J.Lc 

0^1 t p^ t^Uj (N.LH) ^ijj&\ cjL^SU ^iL^I jl^xII oW L^ pi <h^U 

t^JLli ^jUI ^-£.jJI J£ (jfj tCjLajVl ^ £>J-N '-J-^ t^- 1 ^' ^£.JlJI ^jJl_£j <j£. 
U 4jjLla1^VIj 4 j'^LailJIj 4-i-cl g'-wVlj 4,-l<vU.H JoLuijVI » j <i -v. (^ 4_jae_,uo 








J*t *» 4LA JA* *U XI LU» CH§ ^ 

Programmed cell death LM ,VH g-a^ , < U cjjII 

4JLUJ ejiLUljj fu^>J1 L>U. a^jJt^i, ^ai.LU 

SLaLc ^T* Ijjl <i r t < Vi i iij "i <a ?r i i rn ^jt ( jJSUJLl 



* f f i » i * _ w - ,- a-A 9\ ^ X /w CjL j JL u I. » "il l 

1*7 all* 7^ ** * 1 1 *** ^ * ~*^ ^*^ ** *■ 

jLd^t al LoL*l>-1 4jc_ujjI /^a J.„m mm) Jl9« .,j>> 




■a 

^.l^jJl jL*jLj l*UJ j^ylae-ljj i4_j_i-LaJ1 4jLjlII J-jLmjjj JjjIj-L ^ i n **■ ~t\ JJ \ t *n 

<j$M £Juj\ JlJaj x \ \ * * j*Lc ^ 4JLu, IV <jL£ JUS L£j>^i oris j-ojlII < U i iijjj* 
2>jUj "jllj 7"Mj»J1 (JLac_<s ^^fl *— 1>^ Cr^' 4 ~ i LLl-l-u. jscoJJ 4_3toaJ 4im VI ^j ^ji^i w J 

i^y-uj LsLc Y * ^2\ 4jj e\]rt\\ SjJLfl JL"< ^ <j^ '(^>-^J L^LiJI L^J jt_u_<!uj ^^^ll 
f.\ o lr J»l hi "oj .CjLjJUjLcjJI (^ Hj>^ J <* f J i^ 1 "" ^^ cr^ ' l - )L P 4-2jfc1jJt 
IjJ I c /*i ^jUtl ^3-J-ftJi J>ta^i 4 rtl V j f» (^JJI ^j^I (^c 4 rt M.M-flJlj *-<i , ij>JL 



il^JLaJ ^jnj tlL L^Lstil ^ o in" mi o^l 4jj^»ljuJ1 SjUI jLsbjJ frl lUTl pi U"< i n 



CiVjl i (.i**iT1 aJ&] <j-«J tjjiol 6 j "t a T ^jli j.« j (jl (jLcuJ^J 7*r cui " i »i (^jJLlJLj 'Ji>^ 

IjJ^jOJ (J I (Q 6 J' * *^ *ilj— S-dJI L-a\ t?.\ .UC. 3 I ^yic ^ 1*3 " .fl J „u< 4_4 1 jL_3fcILi-o I (ji J 
j_flljj aJljJ jjjj^j /oJLftJI f.\j rt q A.Ir> ».. <t ft <jVl JliJL-SeJ I .* ila IjLAj .aUajjL 

cjj-^Ijj IjJ 1 o/4 jjfc *.j^>-^l Jlj i..illj . LujJI L&jjjljk ^ jjj 4 j iUTI 4jjjV 
SjIjVI oJJj q] a! S4j^_JuJI [jlSLu j-j-«-^ *lj^l 7r < a" i >t J^ 4_imiLj-uJI SjIjV 






(JJ1I3JI frLlfl ^J L*llj ^jjj JL_^ j^ljJI ^J .^yg-l *-*L-w|j ^M-i-! i( jjjL_*J 
4J < (<ii j) ^au 4jLuiJ La JL>> ^J] (jy-Aj . A^yiaA CjVj1.< (i"JI tiJJj ^rtjlj « (Jjj mi j J 
(jl /J] - 4jjJl>J1 4x*LlII ^JjljJailj mj^-mi Ji ^.hukJI y-L<.u.H.ml <JL*^i o^ SjjijJ 



^a ^t j t^H j-tuJtJj . 4 jJJ*^ 1 1 aLmi nil ^.jLt <i*t j^^lJI 4-ojIjjJI 3jUU < nfl.i^"t 4_jJU_c 




La) j »Tr «jujq (JS-luj ^n m inn u!M_iJl jjl aLu ^jl l-i3ejj t(jj^l>> aLj-oaj] <J£ (Jj-3 (J-«Ij 
jjIalJl J^L>- GJ^+a ^-^J-* cr^ L^°L*-(iiJl L-dJSjjj ^^1 ^ u^tTI jL^^JI LjM->- 1 JlC 

^jL^ ojjcj ^j-*-^ (J^-** O^-^^'j <■ jij *> "■■' "H -iJ-atlij jlL>JI L!vL>. ^L_Lq-3 . ((jyJLfJb-J I 

JLx£. (( I .<j . J» Jt (j—a 4_ili>Jl ^j-ILsfc-jQ LjjL^ J— Ij tj-4 "«-Li,tU a! ui rilVl CjLoJ <^£. 

i<Liuaj ) * * dju4£ ^i>i.ui JU£. J^>.jJtl 4_ii>J1 « I t^j ♦ J» *L>a SjVjJI ^ujTfc. JLdioVl 

i J — flj-H J <iU 11 <{ I .^j . J» t j_« j t-<a 31 aj— gJI (j^ie uiJl « T . ^j . _i)> ^jl Ljj_3.jJ 

4jy, pjj j, <i tjl a.I rt"< xj3 LMj>JI (jl t>*lj-JI C^jJl ^ JjL^JI ^.a-Ull jLUcVIj 
<1_U4-*-uJ La IjLAj Cjjx-JJ aj-^JJ x—j-JuJ L-g-iL-£ « I -jj . »-i Jl (^ ^ nn il "ill 4-J,<t-tJ 
i _y^£-^ 9t-Aj-j-j<5 j-^1 ^jy-A «L>-^Jt_j_JuJl ^jLb ^Liluj (4_iiitil ?uoj_jJLl Cj^ILi ^LaltJl 

LMJJI «l .0 . j» o' l*' .(oLu^-Jlj JiLkiJl) jjU-aU 4_JL,LiJl L>LiJI 
(jli(2Lwa*>JI LMitAJ ojl^ tiaJl^) U^^Uli^lSaJI L>Lk!l((Ko--i» 

JLd 0>^ Jl3j t JL_ijlj JujoI Juua ^gj, mi Jl ( jjxjL>JI ( J^a\j-2u\ ^1 ^gjij -t-ut (j*-^ <^i-J^ 
XJjQJ (^J-!( C-xj-cuJl u3j_C JL^J .3j—iiLj-0 r^^i Mill 4-ilf. ) j»j( (J : f-^ JLJU (^^Oj-jlll 

( hc\ (X\ ?.[£] ^ tj^is^ (JS^ij J«-*j (*£>'^' ^^J * Telomerase ^^ > u j i-uujjl 

^j-c L^-i_-«_3tJ^ CjI j.,« j f^ll (jyi^- tLa^LaJ (jr SJ 4_laLlLjO 4_£JLj (J-^JtJ fQj}jV) I JlAj 

Uj h Lj tj Jl-a] IXjjh ^jl ittiVI jijLJV Lto'^13 3^ j-j-S 4-c-JU 1 *.Jr> dj-Aj t^^a.sljjj Vj 
^3 (^yic J^pJ O^' 4_jJLU]t 4 j git Jl tijj^tJlj .^JLsJI [JllBj i^\ 4j^*.lJI Cjj^'iiiI 
L-ajL^Jlj 4^-^ir j ,utll Ajl^r. ^y9 tfjJJ (Q-4^ 4jjL»ija 4 ^;j»je-tiJI Ajyiat 1 jub Jj*C 4_jJT 
. jL-afl CjIjjjjuJ jjj j^**j! 4JLlaJ ^JjLse-aj 4i.jitujlJl 4ajLo« jJb ciJJ j Ji ^j^a 




Ijflf).'^!! jjOaJI 



CjLjj^IU L^iSUc^ <LL$± 



a^JI ^ U j \ (jl fil"n "i*i £_P-»* : J[>2j JuLjJI ^ y d tl l 4_>-jjJ1 (jLa I JlSLaj * lg<ni*n 

4jlVlT ?r 4_i nj (JSLulJ j»jJLt>Jl 4^*-O^J (^7*3 jJJ*-» (ji 1 < J.U* CA»-JJ 4_JLa 4->.jJr j.iuJ I J 

ajJL_j>J1 4_%_a^j SjLcj 4. ji<i r (jl ^,1 <J »tl i_3jJL*j^ .(J^lsl 5^ 1 nl t _pLt„.tj (jLi 
Qja^Saj A i nrt 1 ^jT<-> « 1 Li (J^ » j (jpJi *(j;j^>- 2i ^-aIj-jjI (J^j^L^j j^>-*a3 V 4-aj^lx) 
jjjo i_jJkj Vl i i; <>j L^jI 1 '^j "** -*-j iaj <i.jt,a^ <l ii t^> 4_tLi_c >A '" * * (jl t>iil 

, cLilifcJJ 4-ULixLiil ^j^-jljj . ,.j^tl <__2tj Lis- qJ 1 

^plJJU (_ 7 -lll ciJl Q frl^l jAI) lLILjLA (jl Ju>lJ t LJ JJfc. (j-fl 4 tj.lklll ^1 LjiLlSJ 

♦ tLalLcuj LuLa 4jIjjl1Jj <aLc V * * (j"J-** iAj*" 1 < *i>-^L(^JI (j«a.t 1J aLc 4jLj 4jL«J 
(JIa-Uj (^olf. Cxjcj ^1 ^jLfl 1 J^Laj 'f*^- ° * * * -^ ^J o *" j-J— Sj M j'jj A^ tl Cj 

(j^o pl^JVl 0J-&1 (j-^-«l ' *J^ I^jJLlJ! (Jjl in "ill (JjO 1, I i J i ii (JLcmJVI 4_J>*J»Jfc_LJu_J 

S<jL^)M (jii (4^}>J!) oLSKJI 

jLl_i_j^l (jrt j" in aJLlJI tla^V jl^j iUjL_j_iUI jj-^ er^ JA? ^J^J Opssum 
I juk j^£. J^Ia (j! 4j£j^aVl Idaho 4juaU. ^ J^ju ^jJl Steven N. Austad 

(_pLj »j (jjJ' 1 ^ ( n rt i cltljljj j "*■»*! ^ ftX (, fit <^> (jyJ] tf^ o^ J C c^ Li^jj_»- 4-SlaJua 
OJ-Jlj-j -»JI (j^o fjJJ^ I JUfc pl_^a-j^l IjLjv <,»» <^itl (j_A (jSJ t4 i'mL-JI u \c 

4j^>o (jij, j-w ^i^- jj" tit L*uL!a (,"<-:<- jtl JljL^i cdJJiJj (^j_ju>JLI u^jj^atJllJ 

"IjudL?- p I^jT AJjifc* fiiL Iju oh i.^Ib aJUJI (jLfl ciilaJj .4_ijjJ1J1 ^ J^ ml 
(jl 4_«Jj^?l <ljfcjLLi CiJLu Ji*9j i4j^>ij (jl^L3t5 LaLc Y * j^^Ilj % j ,^^1x11 j^-tlaJI (j^o 
4^>oLU! jl^XI (j^o ^lV"<tl ^yit 4-SjLfl 3jJl^ I4I j>^JI (>o £>UI 1 JLd> LMj. 
4-^j-IJ (_^sLx (jSLtluj i4_iL>Jl (J^-l^ ^j-j>o (jH^' ^tH^ J »-^t1 O^Lcl a~)\ (j£. 
dal ,uu\\ Cjl"i Cj1_ljjj^_lJ1 ^j>»« * ?rLJu] (j£. *^jj "'U CjIjjjJLI (j^i 1 J^l Mil! 




.(Yi JSLJlJI^I) 





ij^JI oV^jI^JI 



SuperoxKie dismutase4 




^Ls + {jije-mSjl 



^ J^ij uri^mSyvlj j i S>lSJI u^ i/>l>JI v il£l^tf I ^LJL^c J!>U :(Yi) JSL^JI 



Mf >U >* jlid 1 4* L 

a£.jJI (jr^-J * t-^b 3 " 4-^-3 (— *l5jjj tjl lxxj (^JJt OjjSjJII! £_)£. 4 jl^tl a-L*j 4joii 

Vj ^^UiiJI Jib t>o ^cUJI oUj d_j_Jij La £$l oJ! b tfl '"■? H *^*^' of t>» 

jlj-i-ul (jlj (jj-L^JJ *Ja-La £Lj8Uj-J 6j U j r h C^>o J*JU 2Lc.baJ! tiiij q\ (JjJLoIju A4^\ 
i_4j^_>JI Juiliuj 4 j rt_i S (^J ;»jjLlj>JI (_yh 3jj_>.j_A bbjlj-jaj 4_jt^aj_JI ^Ul^Js 




Telomeres ^o mj La jjbj 3ljft cjIji.o JlLo t ^ mi " *s I La *j*jLoj_c.I ^ *L>o^l 

jjfcj C*^J-4^ J-a-J*J J-tf-^ t4j_ftJ3«JU 4Jj_i2Lll ^^ ^jLoVI a La ,r^-> 4j j»J-if t^*-^ JJ^^ 

(jUfcJl (jLk^JI *Lkc] ijVI ^1 ijj*Jt pJ j^ljJI ^J . JJL^Jll JL£jJLl Jj£ djLaiiJl 
<— tjLar.il I Lai . jl^-ua^Lpll ^3 J I *t j ^-^' Lr^i "13^ ^»-J^J-^' i ; '.u» (jl (jr^ TtxoljJl 

JjLlLh ^ (jUxuVI L^Li- fjj (^e. j .4." ,»**) (jlllj ij_jIL>J,I ^ (jj-^i (_pJI 4a oUtt 

£* O^^J— ^J f\3^-^ L!vL>Jl dJLA /»j-j* (J' L^-P L^l~^ i^JJ^JLa jlj_x ^^ic ^jJi_>u 

.(H J^UI jJoil) jUj-jLuII ptjft LJL UdL^ dUl^ (ciSijj 






/ 



Metaphase ^>L>.n ^Ua-2JVI il**^ J^L>^ gPi t L^-S ^< ;,. mtt :(ro) JsljJI 




?pjgJI jj>Li ^ J*1 uSLut> ,Ja :<!^93LiJutJl9 p9^>JI 



AjpliUI U>UJI 



4jo^J| <Lj.».Lu--*Ji L^LiJI 




Telomerase 



Telomers cjI^^L; 



•II 




j^-iJI ^Laflajjo L^LiJI 




i^Ua^t L>UJI 







LM-^JLj ^yjQ-mJ L_d (J^-C- L-4JL1^J tl J..ii,U"». 4 <i _i rt C <J2ju\J± L^'J L-^L>— tTu j>-c 

tf Jla o^i-^ o^ Embryonic Stem Cells J-u»Vl 5* Ijl-JI LjM^x jl 4 j r J\ ^tl 

tj «"mi11 J-c-^I <_yl^. SjjLS <^£j aJ 4_uL Ju>J| b}L>JI (jt (j-UJ Jlj& CjUIjj ^.tl 
L^j_3 «_dj a! cIjLI^jj*. ^j^o 2b>.jJr" miU 4_i^, Jl>J| Lj^L>JIj CaJj^ La 1 j| L*iljj 
(jSUj ^JJI jJJ^li (^oi^- i^Ji Jj^ '^ O^J 'u* J"**N (-Slj^I c^ ^.^Lli (^1 




. jlj-^Vl oilj a^K* ^ ^Lai o)L^ 3jj^ ^juJ ciUlsj ,4^1^ 

4_>*L>Jj t ^ -o a j-o£, jLwiJVi i _ r l£. ^j^-iJLl C-^J^-JtHI (jl Ixjj i^jLj-uJVl Ju£. 

^L.J.^11 jLa Human Model ^j^UJ ^j mi ■ T 1 «U<wtL» u q mo La ^J gi.«UJt 

L-fll t in} (j-uLsl A^lj-^ 1 .0 J ^ (jj_jjjuj <Jtil,1 <UL>J| 0JJt Jj-A (^ 1 fl j Ml Vj 

(_p»j^a ^^^.JU (_yj'jj (_paj-jG (j^a Q^JLju ^-oLJe—ti Jt! ^ Vjjfcj n-flljJo J(l 5^ j cry °i 

q+m ^ uA^ c^J i Dyskeratosis Congenita ^nlitl ^jlL>JI qj e "<T1 JJi 

.2l>oLjl1I CjLL^jJVI <LajlJLa ^i^ ^c^l.m-wf SjJLB >Jut) 4j3txu 4Jj) n In T I 
«Ja^L>JLl ^ j j.< jjj <U^ t(J t t ,r,\\ 4jL^U (jJL-loUI J>lflJ1 ^^-C SJ^LsIl 

Sjlx. 2l_jSLj^oV1 Geron ui>j-> 4j^_j; <"m. ( m<I jl^j tlj -^j^j'^'^j Aja^VI 
V L*it M^t « vL^JI 4^b Ui^ J*^j oUJI LiU. Jib jUj^Loll a^L^l 

^^ 4-t^sLij it_<tnil < _ r ^ 3^_j!lS <oLo_£, Cj 1 a.i t W") 4j (j^SLu-o IJLAj 4x^uu tt .l <"i*i 

Sii^Lxudl Cilj^y JjJ^j pUijJI frUaLajl jJ IjU 

JiA (jrjloUJI ^ULlII (jU i2Liui Q\ » ..mj jf cruUj tjiuJtJI (>a Vju^ '>a*JI 4JLUJ 
3L-i..>Ju fn* * a JJ.'vj iSjiju Cj^Lua-Cj 'm^J-3 ttlrii Jj,.»"(J SjL-LJv 4-%-udJ x "t-g **u 




(jl (J-^Lj (j_4 »1 ol.fcjl *2fJ_A (j-^J u.u m> II SjJuu A-t-u_jj -ij-j-ul j—m-ljjj iSjLjuajJIj 
4dj-q-C ^j-A 4_ul!JI 4_H! j^ J-Aj (_>ujLt!l C-iJlLj Luft„{V,<.*ii 4_i_fl (Jj^ U* 1 -*-^ (*3^' Ct^^J 

j»jj Juu LojJ <£j-*_3 ' w **J '- T*^ ^ '"""* (_y^ jjlluju UjT JLu * 1 (j o j Ji "»•" t (Jjoi 4_j4J 
LJLfl Lufc (j-AJ iUjI^uiIj SU>Jl 4JSLJ I'-^j'o (^ 4£jl in" II 3i jftjJl CjljjlallJI 
dj'jUl j_j_<-uj mJ Jul (3^-*-*^! j-j&a~i\\j jSJLj\1^ jjm\ nil T pjjuajJ,! 1 Juk r>kl 
Or^l J^ > »-' ^ (jflWM JLpJl (j^a lj-u£ <j( JLflIi£.l ( _ 3 -lJj < fc <j-w t<Gljji^d jtxbjjj 
Ct^ lP^^ jj U" ^ ljuk ^JJJ iiLiS CjIj nil JuLa t JlSjju (jl£ ^j-o-3 ♦ <i L*^1j 4_S_l5l»- 
( _ y l£, 4-j/oJ^ • <^>j r<i (jUlJVI ijl jj_uaj Lj^ljLxl jj-* (j-«J Jj iCjVUajVI JU_fl 

SS...»» jjjuoJJ .♦ JJ ■ ^" Ijjl JU>-I jljL>-I fjji q\£ ij-aj )S<dal3 tliUUtJ 
4-iLaj S^Ifl JJt)^ ' ^^ '^"'J ^i^ '** ' .' ^ ^ *^L*-> i^J^I (^,-41*11 cltlj^JLl (j\ ^LqliJI J.SltJ 

j^ T* * * ^U ^cjjU^I 4-yJjJl cijUJLI ^jlis IjlSIaj t \M* ^U 4_tL. (jl^ L^. 

4_ijL-uJyi ^ijLtll Ju$ L\l*{yi ,)^'^ <Lj-1£.cJL£ U-C /. !• • 5u_xaLCjj1j 

JL^a ^3 ^Ld-jJJj . 4_ljLl->i1I a^LJLj 3 U"tj 1 <^ j*^ 4_jl^L>> tJibjLA (JSLiij jIjsjJ-^ 

a^LlJ) 4l%_A Cjj..mii J afl i4_u_c JLjJLI IJUfc j^Li^I ^Lj-a <— ij— uDL-tu <L>j-.?r.„.j mi II 

Ll-aI^. Lljtj Y * * V Jjj-jI j ^ mi ^ j ulc %JLuJ\ ^ *2LajjjJLl Science iaili^^l 

4_juoL>. 4jJM^JL A^flLtfuTlSI 4_l£ Ij^^lol 4-i4jU^_AJl 1 jL i iij-A 4JjJ^ ^Q »L»itJ Lul m i nl 

Hutchiti son-Gilford Progeria ^ <i > ..j ^JJl S^SLaXI 2Lx^it_j_JJI ^j^a £>£- 4J^j i .< a 




j3_^IoJI f& 4uus\jx.} *jfcl fjjij (4jjVj jlU jLcujVI < n mj <_ps>ll ^-^5 'Syndrome 

.AujIoJI 4jSLwJI (J^s\j^\ £j£. £^uJ CjL^aJI ^-kajuaj *oja£. £y* 2>>Ju£. 4x11111 ^^ JljJ ^ 

ijj-tjtj <jjjdl c^jjLfcJi ^Ue-iVLi 4JjUL« LMNA 5U_cJLl 4jj»L1 <J* jl*Jj eij^. 

^->-lj i LaLc ^ miT 4j}HJ1 jjL>o V SJ J >J *^ (ji_uu <jl 4j <_< "K ^ J-JI t^j^-V cull 

(J^L>. (j-* t -^A$ J-*^' l£-*V (_7^ '■i*^'*'-'^ Ui^xif u*J Ju)i«^V mm mi <iu^- i(_yu3^JLI pVJ^A 
1 U^.tl t_jj^jua5 ^^ylc, j^l^HII j^_5b_*jj_uj 4JL».V 4l>^a (^-5j '(^d^-jj^ ^-^p*' ^|>^ 
a^Il^JI ^j^a LlaiJI 4-!1jjj x_L3fc-uaJl i_3j^>Jl 3jLc| «UjL*^ J^L>> <>* i 4 tt .j -»• 1 rVij 

dLu^l t_iL>*J| ^j4 ^Vj^fe (jSLojlj ^LjJLjj i^jjJJjcja ft_4lae-4J 4jjj ^^ 4jaj iUtl jL*£. VI 

jljjf j^Jaj (^ ^J>Jll *>J-A jjJ 5 »^1jJ ^yJJ *(j^' <,; ^ *i*il ?r nU^ .4 j t j iUTi 

4jj^JL1 dJJb ui)j->.l 4_i-uljJ J^L>. (jA liilj (jjSLj_<jij tLAjl^lolj 4 \ t j-iUJl 4j>.^ae-j_«ijJI 
(jS\ SjLjfuVl jJUJOJ tj-4-»Jl Jj^aJ V&L&Lc (j\c Ij^jjLlJ j uijll {jA qJj »tU JJ& 
J^J i^X^ifcLwJLl (3^*2 ilUtJU AJ^J (^lll 4jU til illjtJj/l j£\j-A QJ& J^£ JJl£. j^-j 
jjit Jj) Irt^ll L7 l£. cLaLJI *:Vjjk (^gj Ml jti AjJLcTcU 4_u|j^j| 3j rtMill ( ^1 Mil^l JLcLjjjj 

j I aAjLLjI ^<i "1 (j (j) ^& fjja 2 1 ^jlrir *jkjJUtJ i^jSLc^ C^J pj-j-ob 3j-jwjJLI xjLUJI 

, lIUj 3jlloj>JI ^bjk^> 4Jic i jri'rtiri J& La-4 Ijjidjjj ^j i^xuAjI 




« 



<Uiaj^jj I Jl^jj t4 t'rkjiiW Jj-ii j\ aLxLu 2 1 : 1 <i frJ^wt 
^JJ ^ i M a n W^j^-La (jl^_L>> I ^ ■>■ flt 4 '^Hjj) 4_j_uaj3e_a 

i 1 lii % 4— djl Wi 4 ,*jrtdLiM 4_^3c_juuLI 4JL>-Vl w.„i a— >■ 

oJl^j 4_>»1 inn i»V (JJj-ctuJI (j<l>J! i _ r l£. 4_lU-«JI J-A 
CiTi ut L_^__i_flj i \ WT aL. C (^ 5^— a JljV 4_ dJjJoJl 
jJv>. ^j^j £tujL>J1 A\>~j^a (J^Li- 4-SbniII 4_juaj^_tll 
4_*_jlj3 (_£ JJI iX^jJI tiJ^lxu ^1 4 j in -stl 4.<,n j .J I 
^jjfl JS L^i^n tia-v. *4,1M oil I (*jI^1 {JJjfiul i IjjujU 
4_tia_u L^jLSj i4 iJa..j j II aL_4ji_5j1 (JjT Juic (j^J-^>JI 
^yj a1 MiJi^Vb jjL^jJI 4l(riim (^ JlvO * LoLftj 3jyJL>. SjlII <ya (jj.ijj iiJi^lil <jl » 

4-^ j-LLj U^jV io^LLl* crylP 3j-^JI c2**-l^j .; " .„u^ sL* 




igOS^all j*ml\ 



:^M,r.M,Vl <> gjJI I jlA J& Jtl\ ^IjJ! 2LulaJ! f3 i*li 2L*>Li,)M 2uWtf 6^ ^i 

4Ju}Ll* Cij£b ^)La *4JU L>U. j? t <jroM?JI -J^ cr^- ^j^j^ '«"tl <J5L**$JI 

t3***wjj *(* j SaJI jjSl Mia (j^it.1 (jyi^. t-JJull cuJj&j (A^^JI <J^j»J1 p Jjj (jLJ x.^ <« 



2l>uUJI 4oi>Jt jjL5u!jj ,3ijxJI 4x.j^Lc cLl^u^j lJs^Lx, (Ji-lj t4jji uu.y 4 jl-^. Sl^j fi^ojj 
, 4jJuut>Jl 4_iL>Ji t_t>-Lu3 ^jjs (Jj^aYl (3r* (JJ^* J ^ ^rHji ^ ""*-* *** >* 'O*-* 2 *" crty 






4^^ <— »t jJl2j 



Late blastocyst 



iljjLiJl iL»l5 b^U 






4jL^ 



r-l i M i"< r»t J'^ 

I4I0 L7 ^ jjJiLS 



dijj 



^1 4.^u^.;i si^ji jUoi 

La Jj^ .*."T <Lc.j^X1 <jJajjjJI 



4j^uij A..t n ) j i.lt~i-*£. I 7~ujI 



^J JI ur^ £j) 




4.1 <_;,'(■■*■ I Mi,i<i U^Li. Jj^- 



JS jLfl aUUj i3I^JJ( L^u4 luJJj£ ^Ul 4-l.o-ul^J! SlJa-U U2uLLa^» Ll*Ju»* ^ U«j J\ L$La 




/«jj (j! 34$ (Human Enhancement) jL^MJ ^Ij^II cry^eUI fj^^A Laf 

4_jJjIj>jJI CjLa— uaJI aaLj^Lj>. x_la_*. ^^ Q>l ** ■^•■J f^-^J jjLalaVI JlJjj ^t j jUTI 
(jj^ILtdUj Jlj_SjL1I1 dJuJuiJI ^-UjuJILwjVI 4_tl»r: ^J t-LL>o ^jJ lt-^JJ-^ (j-u-astlJI 

. y-1 tii. <"(<>! V 1 4_lL^c 

T-UiJI 4 j , a \ (jl LJJ^>->I <jr^J J ^ 7: till u^ ^bt^LJI 4jjJ*oJI p^xbjj« ^\ Ljjt£. 

(^ £»jJll) 4JjL*_- YYV jljlj ^jj c*auSjl ^1 5,t . >jll SjJll ^dij cl±\S 

jjialll 4_xLq-C a^Lscj j_£jJI ^Ij^JI «_«LJ^_j1I ^J-^-^l \'t<\ $'** aJuJ tilJj -lj-*JJ 

(jJJI OLJ1j^>Jl « J »>. ^j^. (, rtllVt (jL<.nJ>U ^JujL>JI JJ L">"i 1 1 4 Jl <lt ^ i(jl ltl>Vl 

SoSLill U : ^b <^>k jj! ^ JJI j^Vl JI£uJ!j o^ ( cr^l U^-t »»»" ...i ^ 
(jLJj-SLj^ tj ^1 M jl (^lLjJL>. ^plajt-jJ S^SuJLl 4l>.lj_^a ^^3 ^r\-L>Jl jo<h S h £*j-^ > . 

ciJLLj (j^a LS-j LUj ^_l^l ^1 */ ^ * * ^ ; ■ - '* 4_ij|j|^JI Uo-^jjLa ^ (jr^djlln'i a 
(j^o f*^J^' Lr^J 'Lr^J- 1 3? 11 'N t -^Ll^ c^ 3 ^ ^ L4J-I <«n<i,\ ^jj>- (J ^A\ oLjl^-pJI 
OjJjj A^xjJI (^3 O-lLLc L^JLij LyljJ (3-il 1->T» I4JL1 JjxIIj tLdjLLalll ajIjIJ! q\ 

JlL>JI 3j_*!liJ <jj4i (Jj^JLj) (Ja i"itu J j *\ JL>. ^1 (jL^jLiltjj t ^ *^ tj\jL>*\ £yt 




(jl (JL*Ic>.t <jJLufcj i^^yJjjJI aI^oIVI 4jxjJ (jy^ tjLAbitJ L*^j1 JL>o JLflj i4_usL*-A 
jl LLiLi-uaJl jl (JSLjJI L*jIj (j-uSuu (jJ 4-uljJ ^HP"-* L)-* ^J-4JtJ L« (j( JlJLLaj 

(jl (jrJAJ tjufej ifO^ «_».jJtl\ 4_SjllajJLt Ajljlll I <i <3 <w in *Jj «3j^»-LjJLI ajIjjJU 

CjLJSjLj jJjJ t4^flj!U"(U AjljJjJI l_fl^L_i- <jr Ll ( LoljJ 4 V mf* trill AjtjJLJl lilij 

i3U~td\ (jl-3 t JlSLaj *3jl>.|j 4_JjIjl1 ^ <Ti,m Vj JL>.Ij (*^J <j3 JJ^"*'** ^J 3 ah >• a 
Lq^jI fjj* (^-jJl cr^ 1 ( £1>^'J <J^*'N Ct^ ' i^ Jl"j '" 7"j^«.u.<Xlj x mi" uftl (j"V 
jj£i r , i l .4uii"mjVLi 4-^ulLuVI BjLitd q£. LojL_u <JlJ«.1 ml Juftj . LuljJ (jLajLLxj-a 




(jjl* ijL-fi till J j-« <*AP' Cr^J 'U*-*^!jt>*' i q <j jlj li *> t-Sj-^l ^yfl V. \ < * Q* " a ^ *■*" * 

JfiLijJ JLJL* ^jj* L*Aj ^^la L^J ^• fc JL/-'- 4 cr*J ' t -*d5^' 4_*j«L>J AjljLUI Cj\j JiJhU 

. J «ii"( Jkt ^fl i»lSL*X1 OIjjjUJIj 4- L -J) *-4 LJlajj^lt 




Ljalll £)* *2*ji £Oi»JI O^ 9* lil»j T^luuujL^l/tojJuJI aj>u» liU 



ty-l («H i ((VI SjnSLoJ £j^!>jl tU t j^> j j l!?j <j^JLjJJU (j^t 1 L_jJL*- JL_>.JJ 

<jL£Lal £>tj *rl i(iMn(Vt 4j Ur LfcJJ ^Jijo^u L7 lJl 4j» fuM £>£. tijJL>ol £>l Luajl 
. y-l-LjujLLuiVl £j£. I4J (^ajJtltJiJ ^1 <2>*-*^ <jjIjuS ^^>-l Jjjj^Jo ^>>-J 

4-4l Cxl& (*•<-! -». - ^LxjO - J,uf £-?(>^ ^H^J C? - * ^"*i^ O^J tfjl J ((I tljjL*. j^ 

JjLAJuVlj calrtLfclH cJU;LV ^ya lg \yj In 1 « jJuj i JUia)!^ J^iil ''jlj-'* J-J^ 0JLp*J 
(JjVIj *£j)Jl *L$1>>> (jJ» *<^u» J£ CjJ rt4 (jr $3 »<LCj -r flll ^yKjJI *Vl OJLfc ^Jic. 

(jJaJU 1 4<c t_aAife_iJj * j j^j Jj*_J (Jj" 3 M..i»n <»l 5j£is Lk^JoL>- ^^ (Jj-*^ ^ ^* <> 
j— A \-*£ ^4^1 tfbVj *„***<» aJLA rUnTi r»VI 4jl4-T <jl Jljlla ^1 Jd**ii") Ju3 $ 1 L^j-ujLa 
JL9 c- La. I til (J^ju ^jl LajI d 4 IjLx3>) jLflJbJI <j-a t IjH-* 1 1 ^'M-ui L$JI 1 » j-i (i Vj 
twlgjj . SjLcw 4je_t-aj ^jLaZuCu l^alj 4_LiiaJl ^jlj <f '3^ 4lAiaJ1 r- Ltuuru.nl (jjt I^jSLoj 

jlS t_jLu«.^ -ijj^ {>« JaIqJI (jJJ sLl^JI SjLcJ yk ^1 in Tt i«Vt (j^a i-ajL^JI ui^ 

4jj*_>iJLj ^ 4-luA La ( .cm 'k y-1 <,uju uiVt j-a! *-^>J '^J 4-uaL>. '(J^ *.' '' 4 » Ia.a (JJj^J 
^ La <bl Jj-aJI t_OEJ LlAj .4-iA (^IjJI fljuL » ^'i-tsaII 4^M^ V <j?j 4jin VniTI 

jjk Qj>J ■<-*< - 4 m f (*>.jJI ^_^ (_>«^>- jJ ^1— "vj t4_ulj|jJI 4 j -wLJI (j^a 4jU,Li 5LjLu 
a J. 1 jL j ljL -> Lh 4 ^^^^ cLuu ^)lJ9 LlA (j^aj *i)^L>Jl ^^ CjLa ^ jjj 4iu,fl'i (Jj^ 3 

J^ £Aj *Cjl_a ^jJ! L^-ul aV| ^J ^>->J o^ CjL* ^JJI JiWI Lj>L>. (Jj9 4 jl^. 

<~(t itL 5>jLL>J(j 4i_uilj Slu^oJIj Ao-yVl J^->- ( j^» ui^ ^ cr^^ ^^y^ cjIjLj&I 

^jjSLi <jX& (jjiJ^Laj c-ulI (j-* tl)La ^JJI t _ y lilLj ijuiL>J| S^jialL (jLuajVlj J.jJl>JI 

S4aJl j| 4_p-| 4_)LTl4J ^j^-lui (J4^ - 4jL«jJ1 Cxj«j jJ . ^ < n rn.u.U ^^Ar 1 m TIj ^^^iXI 
4-t.» ft'^j 4 1 ( 4.J (jl ( j£Laj 4 j -4-lmJ (Jjia_fll ^Lb LL& (j^J t4 ki rt> yA (jjSLi ^jJ j ^ 4 
(]_)£. JjLjtlJl c-jl^.fatatl ^j- 4 4JL*Jj . Lajj Cjj_lL1 L«^ (( ^'JjJ' 4-a(jj» ^-Aj 4jcjjuajj«j 




jJLljkjI i^& 4jl!ijj_ja fjn >■ Mill JlL%-J <jl ' <* ^ fl^ r-1 tu,u nix\ :^JLU| i u mtl 

Lillj ^j t h ts>\ i^lj^JI 4^4^jj <j_« 1 ^Mf Ji^^ (^-^ *£^-*jL$^ ^J> jU3 ^JJL> '^Lj 
tjJjVI y-j-m <t,l CJUjj_-a t ii<<ni (jj la,,Tr j in dj^jl (jLfl /TJ^J '^j ^-^t"< call ^jl 
SjljJUv y-1 Mil" ml 4_lLj_C d«£^3-1 1j| LqI ij^tZLuO ^ ^j^V uitl J-lIVj (jLb I j£L&j 
♦ (JjVI y-j) <<tijl £>£■ J-^l U^ c *": t * ^ ' ' '*'' J ' " '"^ Lo * J 4 ^ x-i nn (<i yl ^j^**- ■"''■ 
<-ij^ * JLjiifcdl £y» faill I Jufc j^?^ ^ ^yo^L^VI <jJjJl lib (jj^ l£ J l <iV I i >M .it.j 

JT Sjj-^, <y& ^JLjG 4111 Jj_5j fct-j^ <jjQ\ JJL> ^JJI c^ ^1 Jjjkn V jjUJI 

^^j-lL (_p» ^j^t^n nil 3jj_lji ^_y£ 1 <>>jl <Jj_Jijj i«....CjjJLl 4_£j|j (J-uj3-» (J-S» (jlj— q-C 

4_t cJoLxlj 4 ii i <i <_<.j.o£ ^lys cr^?" ^J ^ .'" ^JJ- 4 -" Cr^ (jr^*-*^ **-^' (Jj^ d*J|.'>- jLJI 
CjL>JLlaJ1 Ijiorj t^Jt>»1 <jJ jJlj i^)jjJL>. LgjJa aj4> jLill l_iL%ju3? LiiaJjL^ S.nU-v 
j^i^Jt 4jl<t r Ji^>- (JIJ-L*Ji jj-jj LLAj .«(jjjJL>. L$j£ *ufc 4-L>JI L-iLstjusI lilUjl 

jjfc Lex. j ut t\\ 4i Mil tLt 4JL>Jl ^1 jLiJI ^ J^LkJl < nl" V-j Jl4j SV a! (jrt oJinll 
(j zl ^LoJUJI cL)Jl*_jjj tj-t!u-xl! T-Lt-oZLi-ul 1 ^ nn -ttj JL9 (^Jl JoL>Jl S^^ rt t Jjjua_Lo 
4_^>> ^j-* Sj-SIjJI r-LtoiZL-ulj ^ ^ > (j- 4 Q" ^ ***' ^' ^'" > 7"! mi (" r„<ii tjij ^^^aJl ^c 
i4jLjjxj (Jj" 3 . t i (i ^ r-1 Lnu-Lul ^1 IjJL-ojJ Jl3 (.LoIaJI ^jl LLL_it3 jAb •lO~**' 

J^L>- 1 (j niLl ( _pJl t3jUo 5j-^lj (^yAj L^J-**' ^JSLtxi-A ^ <i i *i in "^ iLdjj Uj^j La^ 

3jlij>vII ajS\ lxl\ ft_A J-dl tT*iii <-^pj S3^Sl jJI liJJj < i<tt,.r<ni ^jj] t LoLc j nif, 4ajj1 

3^SljJl y-1 in.U.ml fjjUD^a (J I LcjusIj ^-i-JJJ J j JljJl>JI J in^TI ^£ (jjj\"„rt.<dU (_^JlJl 
tCjlJlj-L->Jl (j^JLJ y-l i,n *u..i.«l ^^ (ijJJL-^Jij i(JLll J-j-t-) JL»>1^ L)' L7^ <■* in ^ I J 

<j>3 cifc-L-"»- 3j-_^l JJl ^-1 — iiiM„.<.dUi f-j— ilajJL 7-L_tIaj| ^1 /*Jl-Sj (jJj («J i^^^j^ L^Juoj 
1 JSL&j 'tJ^^ cl^- L " > V *— 'Llj_pJI L^J j^-flJ Ct^^ <Ld£^laJ1 ufl^JU ^jl I )j,lr. t-xJLjuaJI 
. JL>JLl I JJt L7 Jd <2juL>A\ t_-(Jl^>- (J^ju 43jJlL M^is jUoIJVt LxLc <- ( "*r j 
L^-lI] tl>^ -L_2_fl t4_»-u-aj ^ <n ^Jl (^ A in ^iilj 3j-^lJJI -Ijli- fj_Loj_^ Lai 

Lp. JI^J V ijJfljill ^JL^JLl ij-<i-t (jjJl-^ f*^ ^ O^ uj-*J'"U JLiuUja i$.LLjJI 




ftLjjflUl vlM* *2* Ji JttQl?oJI o^ 9^ 1-^1*9 y>t »»'»"' ij>UU*^jjjat-JI Ajjjluj IALo 

4 j ,<^a V ,u< ^^ja 4JLuJlj 4 * l,i.mT1 <j\j t— 3^L>JI jjs\*} LiJlJLA (jL£ (j]j if4jJI ^_xLj) 
\ g t\c Ji_Jj ^ill 3j£iJl jlQV j^ljJl I JLA CJJjjf ^1 VJ jJajUl ^Jl_^LI 

i_aVT (^Jj ^HAttl *iWimm (jIVhU {_gj^U >*j) 1>A> liJLia (jl j^j ^jLJUJI 

tf^j) lm it, I J j->-l ^J^^ '*' O*^ (^'-<-^'" 'u-U ) (j*-?* V A r-LuxZLuil :l13LUI i i n h T I 
t4_>-L>JI (j^>> dj-jJtJ jl t-j » ,uX I ^^oie-uilJ jLlC » UnS 4jI i^r I a) JlVTlihI A~t jl 

^Kilj S ,IMLS £jjU 2L»JL-all pi i^rVl j-ija^j ^Oj 4oU_*Jt * ju* ^ <GV all jj 

jtLua_C.VI oJLA j-l^j ^y^ 4 K mi a J^>->J j_tbL»JI CiiljJI ^3 4JJ <Nj->» tJuSJIj 
(j^i-> mi II (jj Jij-JiJI L-xJfcj LlAj * Lg_i]| 4_j>.U>. (jylb *ufc (jJ<-k-Jl (j^Lae—iIL VI (jSU 
(3l_j_>Jl ^3 I JlA ^ ***- a|jIL>.| <_(jejj jjIl^xjI Jp* 4J^ i (_ 3 ->- tlH" ^-* 7t <nu t (ti\ 

tjf ^h^ JUi^l LiltiAj }L^ Ll5j JLi.li^ ^-1 .„Mu.yi 4-JUx, ^U cdjj^j 

m£ JUl (j*a5e_cuJl 4__i_a L_lJ_jU»I ^Jul (_p3jJ,l QjaAlj (_JLjL£lJ-uu ^ « u)**i < n.U jn'V Mill 

j-A ^Lcu-LLi^VI <(j m (jLS ljl_3 - * j ■ " * * ^^jb ^3lijj_fl (jl *-<£-'*■• iSl^ill ( _ r L&£.i 

t< J mi <i!L L_)Luaj (jj 4_il£Jl jjufc jj I ^«juaj m^JJI Loj3 *r « g.u mi,U tj-a 4_iJS j_l£jj 
IjlAj '(j^ljJl ljt£. Lo }»Lal£ ^ mi"»JI «u-uJu_fcuJ (jl (*jJI 4jjqltTl tlljLstjVI JIjUhjj 
(jj uL5^j' 4-*-7*J (2P"J «^.j < 'i J (JSLtiiJ (jLuuVI *. LjlaC.1 *Ju*.y- ^fllj^ij jjLj ^- o i,m, j mi 

tf'M ■>. t^^^LwfVI jj) In U I (j^o ^-"'J {JS^Ifcj ^j^uj (j) l-aJcj 4 j i^ nil jJufc (jj-3 

»l <^ r VI j-j-j-j 4 i^> i^ V*i a cjL£j_Jj *:Lt!ujl (Jj^" '<*U ^a ^"ij i,» 4jT £^3jjI (^J J 1 
jlab 4^jL*jJI ^jji^LllII {jjjj jl^j *3jL>ij (jjj a-l^>JI ^1 i>if I Jij-frTi mi IjSLaj 

jl_j£,Vl CjLj-luLLo ^^3 Cj^LjjJuilj 4_i-oLiJI ^^j^jlII aJLoj Cjlfkj-i lIILaA (jj^ 
tili^ILoJLl ^^^ LAJLk: jr) < " j < »j ^Lftjoi:j aIVSiIIj ^i^l) ^jl in ill ^>iuu (j^ic- 
^ C-^ -1 ^ t-^ 1 -^ ^ ^ .'^ m 4^ljjJI j>^»t_J ^ ^ flj < .m jU t t J i ^ "m q\ (p^jW) 
Jbj^JLt 4-duLjJt 4£j-lu1\ (»j-5j L*fjj *?<:■ MiTi-.iiitl ^ i>i.,« IT 4_a_j_3jJl oLi-ualjJLl 
C< cLlT (jJLJJ (JSj t4.V mi t aj (J[J-II j^>ir miU 4_u4jJLi>Jt 4JajjJ>JLj aIj^SJI L^JuLij 
JL^j 4_i1juo| i jjLAtuS I ji->- (jj '(^-^ 4j^j_i l^.iXjju (_^ll jLjjlJI *_Ia3 (jl (JjLjjJJ 
Ij^Lso J3 4jjJlj (jlj i4jLp^ (^yJS (jrfsj-^J pi 4ji.pl ^^5 ^V/u (j^o iZi'tr t.uTuM) 

jj) i^TLj L^jjIjj I i^i j I 4^jjjJI _sj^j3 jlSj t^rt ^i" mil Ijj^j aIj LaLc (jOi ojlJI 



(j>>»i jjl Jplj ^'j i( -r^>-^^ (JoZLwJLl (^ 1 r^ <i 4 QJ^ .< r (i jjjI ij intl Ijufc <jl (^jl 
IjU* (3 tf t- **o (jl (jjijJalLij ie.\ ur\ f VI (_>aaJ ^^J 4_j>.L». ^^ *lA £>-*>* 4 _ ? -lIdjJII 
^Jj 4 I m)tL 4_L*3lS» isa^JSLjLU_4 (J^tJ <_flj_L*J t i ^SLq_4 Cj5ij pj^tdul <_ 3 J3 JJJ '^ ' 
^^jJJ <UJf i^pa '^J tfrhrif Vl dJLfc Jla (^JJ 2L>.Lv ^ *Jb tjJjJI jLiLsVl 
LaJ9j_A ^ <l\ '"M *1 <tir JlJ^Lj JjI (Jjfltj K— »Jj— ill (^ (JJLst-JJ JLJ3 tlUj ^jl ^J 

x_4jL>J,1 (j) fJapl f^JJ 2 *{j-"(j oj- 1 u^ (J^^ fq-<^> r"Lt«jLu-«l <j^°i £>* L*-«^lj 
Qj^iajJj <jj JJI 4jUjI t jj« t^u^LLI 4 K mi a iJ^tJ (j^J idL>oVI I JigJ j j mj ^yj^JiJI 
iSj—^--t '- ':J— *** '<* .^. ^ Vl pjj ^jajtj I <a j q 4Jj^_LaJl jl VS" tVI ajIj_£ (jj_j_al^Jj 

I Ju>. 4JL_Lus 3 j it<\ VI J->u V 4_3jjJaJI djufc <jLJ3 fdftlJj . \jtj-u£.^ CjLSjJoJI 
^U f^£L 4 < 4-ui 1 La l.i^jl (jiii'u Vj tfrl inf 21 o JL$] ^LaJI L-jJLLaJLi 4jjlJL>a 
jjuiLtJI » .i-jj tilu— -v i3j-i_5L4j1 (jljJ-iJI £^a (_yjLj (jjJI pi— lujVi s-Ll^cLj 3jLat_lII 
.1 .^^^1 tilTi j^at_l> r»>*J ^ylJI 4_JjjJl oLLuajJI ^1 *ufcjVjl (jJ^J 6>^ 

. 4_u^JiJI JjjJI ^Lu£.| 4-a-l<^t 
^1 (_p3jJJ (JLoIul *Jl ^^iajjJJ jj*^^ niU ?-L t riTi-mVI «;.1j^l :^j|^JI l.u tut! 
LT^'jJ L^J - *^ LiLuajo ^jj^j Vl JL>.? l^A (jj^J C?"^' oVL^Jl (j^aJU tiJli^Ja :4ajjj 

jj_>-^aj Dominant 4-^_juaJI juL^-u ^j-jIjj l>^>^ 4jI </^ a 5Ij-joI ^oj jj) ^ n 

4 jl o r C^AJ li^ I ^1 (i< it ^^lajj,! (JLS-juI ^yxLJ tr- "(1 ^jl 5lj^.gU ^jSL-OJJ t(_p3jJlLj 
Juuj ij»VI 4juaj^J ^^^ ^j-i^oj t-iVI ^j^o 4_tL>JI a\jj JU>-Jj clu— ">- ir-1 ntu..t (tVI 

Sjj^J,! L^jIjjj^ 4 -r ) *~ ( 1 n *q aV| Lof .(The Nuclear Donor) tn«U j! «JU1 

^— (r» ** ** 

AjljJa cdLL& (jj J^oJI ^jU'iMi't LlJli 4jxjJL*JLI ^Ij^JI jl^il 4\1^ ^ (*^>ll ur^ 

4j|jJ3 ^\ 4_flLu»VL *4Jt£, 4__uj-c. O i.g-jl L^j? ^1 *LaJl_jJjj aVI JrU 4_uljj 




v "'■ 



L99UI (JO ftuuDjJ AOuLaoJI qIS $J I^Log ? ?l mVi nrUL'^jjjq-iJI ajjjjui I^Lo 

(^yjJI 4i£L<lJt(j i4_JLlla jj fl '"■ 4_*.uiJ 3jJL 1 ^a -vj ^^ 4TlU->. Liaj] (j^-^ ia3-jJ! 

4_al idiujj^a < ^ 1 ^ t j 4_jji Cjljjj^a ' ^ '--* < (Jj*_5cj JL>Ju>Jt JjJaJll ^jl jJb 4j3j»jlj 
<y3 L_a? .^JVI JJljlJI 4j j j «Jb ^jJI ^jJLLaJLt J J *I1 ^jja foJ fjUTL 1 jufcj 
JL*M 4-1 1 rut, I qj^Ti t (i JuJlLjlS (jloj^ftiJ JjoL>JI jJb ?TJl)-^ ^H 3 O^i, Lr^\ 4JL>JI 



' ^ »« 



aVI ijL- ia 4JL>JI DJub <_^j *aVI (C3-j ^ya fjj— l-<-"j <aVI 4 <j ^j>^ (j-^i u-^—^j 
4Luv ^J ^sLLbVL < jujl>JI j^J^^oU ^W Sj Li' t>° ^jLIL? 4-jUj pJt\<<r it n 

i4_jl_J,L» Ij^Ijus jjj^"i mi*^ c_jVI a^a 4__ij|j>ajl ^ i->«Jl 4_Ja^Lc 1 a| . L^jq^>.j ^^ 

^ 4\ULiJI 4JL>JI cdLlAj i^.uljjJI SLLuaJI jf 4_>lj-Hl <>* faJ ^t 4_» 4-Laj^j Vj 

<— iLjjj a ^jJa 1j>j >.j a (j^ljaJI JU til OJ^-f ^ «JLJ£- (j,-*^ ijl =*i\ 1 JUb 

aVI Lai .Sljiil £e_jLa_£ c_)Vl J I aVI a|„\ V" ml C_t»LJ LufcJ ia^U l^JLJo^jJi Itl 

fr^ J*M (^j-i.1 A I ^j^O 4.IAJJJ JL>.l_J ^jl lllicj 1 1 ^"m ^J^J a, 1 V< ti\\ (j] (JSjOJ ^Ls 

^jLfl Sl^ilj ^JiUI jji c_jV1 Q^ 4JL>- ^ya t^bJl^ 4j»imH Qj<" t ,ij ( 4jlua_xJlj 

,4-jaj^jL JLcj^jJLi sfjJii g-a /.• ^ J*/^^,^ ^ ^W 1 J-^ ^>Lc 

4_il*£, ^^ aVI 3|jj Cca^lj&TLLdxl Ijl La! .a^-jJI (^yJ^. ji < ^* "' rt" a^I «_« L^j^^Lcj 

(^jJ! + *A\\ , ^) a^I £* ^ji! o^S^u ^Liilj^JI JAWI 4^Mc (jpa ^Lu.,^1 

LU^ ^j l'A * , > A^j-illl dfjJLl £_aj ^LLL j^us «_jV| ^8 4jj1j^JI 4j£}Lcj 

j-i.1 ^^^i JaVI fciJjLAj ^ ','^'j ^1 <>.m ...VI <>* ^1 I Jub o!-^ uryJL^Jl 

1.^.1 «i >. > (jylll ^ys\j^2\ f^ya (JL>- Jjiis (Jc (J j, <<">'»Jlj 7-1 imTi (.iVI 4_iJLaX. T-LatiJ 

4jl_ U tj^A^A — lji2] f'j. ./u t, I TtjJs^j ol 3jJ|^ — uaJi ^ 1 rt "( rt "t 1 tiajl LlAj .aVI 

Tr-iulLial, ' ^u ^J^— ill 4_^^Lc 4_t_(-ia_3 l_iJaj| j>-^ 1-1^^ * 4_j_c j_tTuJ I ' j .' ' ' J ^ J 
4jLu3 ^^y-^-j-uJ L_a jl 4_jj1jjJI 4_^^LjlJ| ^^5 *lj— ^ 4 *-a Qajiajj^j (j-JjJl jiVjjfcij 
J^ 3^-^^ L)' JJI'^'^J 4Jjfcl ( j-a <— >jVI (^ tJ^JL^JI (3^>- Qj^j.n liLa aj i,«j>-jJl 
I jl (J^-^ njli*"— '■"'■"' '"^ JLilaVI dVj_A ^ j <r» a qjj^j . n t ^J*V^ (J-A VI £fU n^j 
l^(i."w ojSjf 11 cJljSj i4jl^ujJ| j ^ ".VI <J^L>. (j^_L>Jl (Jjc^J J^a^-j-t a VI <"< a ^L-u 
i^>-jJI ^ I <f< a ^1 ... a ^J 4_3L^dVL) */. \\ , ^ _> 4j (JLuaJbL^, ^jdl lT>1>II ^ 




l^^^j ,u*v«, ^Vij */ ^ , -\ -j uj^ 1 ^o^.ni <^pj jikii jj^j Ujd£. juji 

^jja */*,)_» C> <;<T>L^ 4_jjLj 3?j^»1 ^j^a 4 jlf Jirt *v JljS 4_jjIj^$JI jIj-U <_y^LjJ 



Genetic 4jLi£ ^ James C. Peterson L^».^-l3l er^ ^iiP' ^ rj^*^" 
jjjI (jit 4^_3 >-£>j <*'t **> (Y 1 £>jil) Y • • 1 aLc. jj)...i!ii.UI Turning Points 

I^JloJl^ (^j-Aj y-L.oI1cuVI 4jL*ju |*LxSi1 (Jj^ L^-La JL^Qil <-;-u3ej lLsLi*) 

V LjJU S^Jal^Ut oLi^l <jpa ajjuSJI ci^^Uj .4JU^ <jj& oh o 11 *^ 

<jVl *U1*!I J^atjj i<Jlj* 4y%}\\ ^£. Jy^>J\ J*J <>a UuLx YVV j r.agiib 
CjLJI^l*. (_ r i£. ^^".fau.tl c-ojjuil ^ulu * 4^a JiifcL-uXI CjLjjL5jJI 4_JLjl3 4JLhl4 (jLt 
(^yjJl CjLjJl<"uJI o\ <J>-^ S- 1 ^ L>"^J *(Jj rt,"t f,i,iU ^^ (j-m, .."fc **u (_3j^u* < 4jj--fc "i J I 

t /. ^ • * jtjLuJt <jj)^ <>iittj 4JLjt3 o^SJi ^jl t-t*j ^jLcojVI rLoiJuoduV a>; VI n,rt„m 

4-uLt4ijV1 4-i>. V I ^j-4 J. J iSi jJ_C 3j1 mi B-J £_*JL>Jj (Jf^f 0' <J J ^ * ^ (I) -4 (J'"J^ 

(j-4-3 t O^L^L.Tff.Tu, 4-ui, I £yn O^d kjL -^ Joj-uJl Ij-A JjjlJL>0 ^jl x^ijJIj .4_uLu*jVI 
^jj} 4j^_ku {jjfiS't i n cJu£j 7t„x (fc,LL (.(,! U ( jirfa4r..u<11 4j ^joOr-jU^/ ^JJl La c^jjlj ^Jul 



tjL<uo jjI (JjjJ I ii una jJLJtJ Luj y-1 < mm uiVI 4_lL4-C (JM^>- (J;j-*j l^*- 1 ^^ ul 
4 Ti. j „«^-^ sr,„iu (J3— 5 4J^ST<-t-u (_ r U? 4jujj_>a (_^J3 *^»J d^ ^ <'iif*< <.<itl qs>>: <">tl 

3jLj^>-j 4 he i.u.> j (3*^ ^^pajVI tf J_A 4^»-j cr^ ^J J ' " J' ^J (ji <di| (jSLb ^_Ju_jJI 




^Lj^sUI qo aOajj aouLsloJI 4jlS 9J likLog TpUuuuLuf UU &J >uuJI £j>um libs 

I^J^Xjui ciUj (jlS I jj i aj'^ L-djJU Vj t < _p3j^.«^ ; i„Lo ' ^J^J (jr^ 4 L -^J J S? ^ a liij JJj 

t(jrtjujVI (j-tu (jfl 4jjJ1 (jLloj-j-u fj&jjij t_)l i^l^n Lili} i^l'tj AU JlLsj ufl^ **i ( 11 
, SLpJl <_A£,l_i-a^a 2L$jL« ^ l*IjjJlS ^^U. till J 4ni j >jr» t^jJl Loj 
Ciljjj-a Lr^" l£j~ **"* V^li"^ j' J^t-M (j^>V mi It Sl^j (jl (j_a j£LaJ1 t_.ijaeJ (Y) 
J^Ja] I J-SLj I fl " 'jt « * c--ij>o tiiJ jjj t-.ajt.ju3 jl ^pa^o ^Lj 4jLua^a j-i f ■ 4jj_£ 

. 3jL-u ^j£. 5L>.Lijfl ^1 cdLuk (jjSLi V (^** 4 iS o U 

4jU r tJijJl^j (jl ^LuoLi^j - CjJls^j (jj . m£^>.VI JjLjjijJI J£ J.flJu.iiM. (jl Juuj 

.^-a VI 4_j|jL> ^yS l,^j.<.u Vj (4_JLl>. (jj^lun rlLtLM 1 11 VI 
j^>.j J-^J ^>-*"l Ljj-uLj-"! ilsj.ili 4jujVI lLsj^jjJI * JJfc (^Jj 1 dj'^ (j' 0^*?J 
4_J*j ^jj| L* :^IjJI Jlj^JI ^,2^ ,^Lui£Lu.VI 2uU,c ^JJ oJll 2LvUJl 
(J\j1jj9 -Sj^>-J <J"*5 *^JJ LajuJlso (^ jljJLJI <■ t-wLua jjfc c>*J 4jc1LI 4_>.L>JLj 
^y3 <;ljj_t^j| (JiJ-*-^' L)' 4JLq^uaJl L*J i LgJ jljJsVI ajJj-i-u *wqJL>JU (j-4 4_Sfc_ualj 

(jVt L$j_a £Lp ^1 <;Ijj_oJI Jj^uJI (j_A Ji^'^ij <UiV>t (jj^j (jJ cjVL»JLI tf Jub 



i5^_dj 4_Lbj^jj (jl 1 n tl 4_jik (jjo (juas-A (jtl>J JLtJuv r-L_uJu_(-u1 (j£. (j^LcVI 

S(jLu*jVl y-Lcn r<i nl 

(_ 3 JJj.i gj<t ml Jl^ r-l i hi" mi VI 4-SjjJcaj tjU>- (Jjl IjJJ^a tl^^l »l.oitJI (jL^ (jl 
(j_aj (L^-jjjI j tVm Jljj V Ij-J^I tfj-i^LaJ &£. (jil.1 mJJJI JUJU>JI UrU^Jl U>\^ 
jjixll (^ 4_*>- CjLjj t ir> (JjJl*j tf^Jjlaj <;ljj IjJL^ L^ 1 - 1 ^^ #LqJjJI (jl tcjuoIjJI 
4-^1 xi ,,„ >. 4 j IV ^ 5jLj-C UJ^Lfl iJLjJU>JI (jjKJI iJL^J AJ>UI /C_^VI (jit 
C^£,j-fl 4jj-ij 4jua_j^j V} (^yA La _ j-ujlIII jL>* (jj - «*^lj if4^iaj (j-^) 4_uLtiijj 
L? lJI (j-« iJ>;,»i,i,« (jhJ>- I JL_jJL*j j$-£\ L)J^"' ' " 4,K mi 1,1 (jLfl dJJ Jl^j . L^jI^J (jja 
(^^A (JjA i4_t_x*uaJI ^ ^ mi VI (J^L>. (j\i>Jl IjLA (Jx^^ (jiS Jaj>Jl 4_j_».Lua (j^\"( i u 
S^>.VI (_^ju <;LaJ 4X<4_3tJ f-j^ZuM 3Ij-«! (^^A a) 4_UaJ^jJ I 4^>-Lu3 3j-2uJl 




4j-oL>*j t 4 mUII (*$Ll!1 JLfc^a ^ JjL^I f^U-itl JJ^-.U win U ^U JJl£aj 
t jja L-fh) ^Jl (j^ 1 J-J-^? JJ « Cul\ I Jl_A i^jLt^tJil (J j n"..ui a (j^ajfcj La (_^J3 l-x^Ij-juI 

(jJ| 4 ■» J "ill I ^^ L^-^H kjL ^ *** "** J "*" ir> ^> J ^ (3>^^ t— 3jLjlII 4jL& A), 1 V "( (Ml 
I JUb (jl_a cdJli jjJJ («-CjJI (jX^J )4_1jL^J ^pJJ ^jjj UjJJ t( jl . ri'lVLt j\j <>»V1 

1 3 Jo Jul jJ^Llu-^q ^j^a ^jLi^jVI ^j^jlV **n (JjOjI <4jLlL3 ^j-u (Ja nfcj ^4 lt.il j^.ln'i T I 
I jub (3 ; i j ^lo jjx. 4-uaistiJ 4a-uJ 4jla^- 3jJi£ (J^L>- J^' SjLiLtu ^J 4j (jJ-^Jj J^J 

^^^Ij-aVI ^ j-/^^ £y* 3lJUJLl (j^a ^y^ltJI jjU'TI 

^yS iSt n Ut 1j3^>J1 *L->-Vl *Ac JL*j« <ya (^pJbjJll jjIalJI IjUfc ^U till Jl£ 
lUSj ^ oj^ ^ »lj miL xl>Jl J^ (^j Jj-st^t (jr^ 4-i^.jJl 4_uLluJVI L yaJul\ 

J) j i l^t" I T 4JLUa (3jLa^> ^j Jijjtjj jus L^jI VI tj»^L>4 cjULudI -i>^*-^» ^ju»L>JI 

^^jir <„, < «<^j ^aLJI i'tftW JLsejO ^ (JtjIaLaJI <jLfi IJl^Aj ((_*Jj-aJ1 JUlII (^3 

(jj-l £y* d^lalitj J|j-3bj La j1,<ulluiI ^jj& j\j «>"< < n 2) (^£- ( _ r *i»JI clo-LiJ) JLCLujJ 
j^jJI jjiajjJLl jnV MtTI LilJj 3Jl£,I (ti a ^yS a aL.ki j mi 4jLj }Lq! ijl^ jt JLa 

^^xftj (J^kJj 3l_j_^JI jl^_*-uf 4_Bj-jJL 4l>.l^ ^ 4_LaL^ ^i_j_c.j £po tlt>-LjJI **^JUj 





g^\ >il\ g— I ' 



^W&\ ^£*iit*^ 






>»j 



Jjn it j tjl (j^jJLc, * ^*" ' "J r*Jj • -J^^ c^'- jL '' *L>«j VI 
(jjIcILc, aLj] ^^ aLl!I (jl j-A lX>-1j L-itiul 4jLjJaj 

{yi j^^ -i^^ 4^>JL«Jt ^LjlII (jL^iJVI *„i V"< mijj 

L^MJLIj mj^ 1 lM/*' u^ <""^> l^ 1 ^L«^l 
4^. £jjl^^ L* (>£Jj « Ij^JjSJIj eOSjJI J^JIj 

jjjj (jr^l c-J^-l-»Jij (jIdIj-aVI 4_>JLjlI, (j^J (*>jJ1 

i »i f * tl i -til*- — c JO — *-* ^3 ' — d — tLSLj* 







(jjoil *UL^1 J^^Jal l^LjjJ' Jhj^ u>^ o' f*M ^ op 3 ^j^j *<,.UII 

^.Lia^l tcjj-oI JLdia tj-qaJI (JO^J-* ^i^ r - ^-^j ' "J (_r^l l£^ / *^ j-*l)l CjLlIT ^4^ 
cdljj^j *ljJLJ * a '." JL9 Ld^JS lLU li £j~a jJolj iuLiljJLo^juLuJI CjIj^-cLuC (CgJ^La 

.(J^loJlILj 4 rtMl »j9^j ^ jJ^ u mrtfTI L_>Hi£>U .ii <>>»< a j V" . »j ^jJl Prozac 

jCjLlj ->J1 (jJS« ) (^ 4__jjIjjJI JdM— C-Vl (j>f j *u« (Jl fll-vVI ^^> tj J-J^J Cf^J 

LjbJj t (d^liJLl) ^AJ^'i j-^^J' C& -^j^l o^ o^u o^ c^l '-^ i^i-a-* 

jl ^f (jj*^ o^ ^>^l O^ **>* L^ 1 CjUj^qj^JIj ^Ij^JI ^JJ *LkVl 
^J gLJjJI «laJ (jjJI (^j^Vl JJ-a^I t>aj ♦ 4±jLji]I 4 1 Cj ii hi -rij 1j-£i 
2Ll12jl1! CjIjJlSJI ^ ( uJB.^I 4jjJL>J| CjLuiiH a 1 JJcTloj I (jL^uVI ^JlJ L^ja_tuj>o 
4_i3 '*•'-»■ ;j Lo /CJkfj <^3cj 2 (_r^t Sj^ljdlj 4jj_2JI 4ji,^t'V u.Jlj JijL»hJI *l£jJl£ 
4jjL*_dj t4->.jJe,-nTtJI ^j t^-ljJ L?"^ 4^jaj m ^ T I 4_ae^aj_jJl (*4^ 4JjLst_a j-A a1*J! 
4Lv.j^a ^y^ «.o> La (^ *J1j (j) (J^ -3 l1^°1 L)-*-^ (J^-^f' (_>"» x*-J 1 $1 y aj-j 3jLtl 

t «jl"ft l-aJj^Ib jjk cPbj^' Crj '" ^ "^ j! Human genetic enhancement 3^3 

(jjo-j—j-ujlj— fl» (_ilJl \ A"\^ (*^— ^ CT^~^ 'J^l^ 3 0^0^ J-lj-A C^"-^ *>£^J1 dJUfc ^yJj 

fL)VI £ya 4jj fit t \ 1 CjLa-uaJI 4jIjj Jt^>- ^W^^- 1 ^ ' q '^ ^J ({ri ^'jJ^ ^d!>^ Jl ^' )) 
(jr 4lj| t^JJI ijijlllx. U.J Jla] >4jj<ij»tl 2Lico *^»j(>i <jx^- ^^^JJ ^Ll*^^ cP! 
(JluJLJI ^ * " "■*•" jjJ] t4_"e.L(du2l *_iluajj 3jl_>iJ < _ y 3 <"( It " Mil 4 j )c. 4JLjL_C ^yij 

t 9_dJJLiJaJI 4_uljjJ1 diLa-uall ^AJ^J V ^JJJ (jl (j^ccj cJJ-^l lJulioVI /«tj ntjj 

j j r cjL«L_l^JI d Jufc ij^io-jtj |»^jV IjaJj c^^' JL-iia^l JUa ^1 Lcj Jj 

4j« aL>Jl 4jKH ^ i^_jjLlil ^ 4j'j^t («1*J (^y^J^L^I ,t ^» a Jjl ^LAJj (>a 




(jLuijUl |J jLflJLJULUOg < jjljgJI yj lll'l II QjJLU-Rj 



* * 



i_ JL^J ^i-cuJVl (Jjuiill (j\ i,tt.^ *_UJ (___!__> jJ I ji .i,"„.,>iU tfl O r (J Jl_flj t^jJulj 

4____l___w (_£ JJl r^_>Jl *-£jJ tiUij (t^jj-jJLc j-xJlit_«» ajjiI jj-fl-st-jJ 1_jjJl__-. 4_4__.J 
(_j-9 CjIJLlaJI jjJ ^j'jI ^jJlj j__jJL>JU I J-__ oj— 9 4— j-cuLJLLj . ajJL-SJI aj_u jI 

C(j*o o_<-L___ jj;^— Ju-jJI 3>-*-J' Cf ULa - st -^ ^— *i— jJI (jji^- ci*j^_>.l 2L^_>lj (Jjij 

j*Lc (_y__ LuLJLl (^ _ 4_JoTt.Lt J^ $ '"'tl L-£)j in! J rtTI C-->.1 - 4 -U-Tl-Lt C-U-Ulj^jJI L__.l^_Ull 

^JJ IjJjjijIj L-l,)j) , ,t,u\ t.u 4____U___La (Ji-C i n <j-« U.l --. CjjI " -^1 < *• < j ■». t ) AA1 
(3jUJL-i>iJI LlJLU jl) LiJLaj-^ l_flj__ 4j^_fl ^J <j^l t.rftjb £>_*$ ^Ij-cljLJI 

i^j ^-gjij-j-->- ^_a LoL-^j ^j-iilitj 4jj^_xJLI 4jj-__1I liUj tjlSL-.* (j? _i_i_>-^L ; L-_ii 

(jlSLui (2>£. ' ^'" *»■ ^ L*_jvI0C-4 Ij^-t-u-L-jJ-jJ L-JLL-. (jJj I^LljujI JL-dj ( 1__OLJ-jUljJ (j_u_LJJ 

lJ.JL$II (jl5j t4_j_dlj 4_jj'jj 4J^L_i_uj ^jja-.q-Tij (4^4 <-<j"fc> i(^\_d_i__>2l (_^l^i_.ljLjJl 

JuLoZLlj A jJI 4-O-Ll (j^J (jl (J7--C ^^'-^ ^-L?"*^ 4J^L-JJ Jt___jJu___il ^_& 4jJjy-Ll t (J-0 

,4_3jl_>- 4jj1jj CjIjJl_L) 

ju <_ T lc- (J----1I1 (yLLjj->^ aJLc ^.-t-ihT <_m^^ _Su^_«l ^^ i _ 3 _~!oJ? ^ A^A aLc, (_--3j 

(j^— --II »lUa (^y-Sj .SjIjlJIj ^^L-jaVI (^J-uiSUt tJj*_j>JI : LJ »_>L_*_t!_VI J'ar mi ^^.a 
tfJLA C-UjLSj t^ mill jj^ta •*■ ~i\ p " (g**' (jy-iJl 4_jjjb VI (_^_il^_Ll! C-l-_u-___< Lj t jJj-.-ru-»J 1 

aj ijj ' -^ * 5^_l___JI (_--3j ic_iL_>oVI (j-JLc- L^flLj-SJ L^J ^_SL-_JI ^jl-L1! jj ukj_L___?e__J 

^ 4_pljyl Oln.^tl 2ujLiJI JLcvVl ft^Ifi. c-j^ !AjU cjru^ W ^^ »l»n^l 

aLc (_,__ 4^LJ__j^_j_tl 4_«j_J-_»J1 C-Jljl -X3j i4j_L>-l jJI ^JjJ c ? <.<-aJ„a ^t <1ij (3j_^__-/ 
^jXjJxjsj (yUb^jLxW 4£.La->J w * j; ^>TI jjl£. «j^-jJI jJiLSxlII)) (^-JLlll 4Jj3 \ ^^Y 
.-Ua-iliJlj iSj-jk^jJLl CjV>L_JI <j£j JLkJI (^Jb L_«vii i( jj->.jljJlj tjJJ-Jl tjjrttll 
t--_*j 4j1 JL_i_lc.?j (4-x^L.j 3^d ^ W^J^J W^J^ 'j-"-"-*" J ^ '''■J *4_sl£" 4_i_.ijJlj 
^-_-_j|) «tSj— -*"' 4_L_u ( _ 3 __-i_v-j« ijj—-! I J-A j)j).*L>J I jLjj (_g-,LJ-j (_^jJl w-jJLll t,.dO-t .a, ->o 




4_l_uLu^l i^jLJ,!)) l_)Lj.£ l-jl^Llo ^_uui (^L>-JJ ^jLlLuU jJ^* j^'-J ^^J 



diljJj i jl^Ljj (jj-A JSLAj JL^>JLI I jla (^-fl 4jj±l^JI 3 ,.,1 j ...II *jjL_oj <Ja - 
tMein Kemph tf^L-wD dL«-L*f LbS' jJil* <_kll jJ& ijl^olj pjn ■ ->"; d^iLJI 

4jJ. ju >Jl (JAj_l_>. LjJ 1 ^j-q 1^JJL^>-J i a A at (J-ujJ (jj« (J^ (jl 4 j 3 J— £li JL£j 

^^ 4_j I ^SIUj « <_u I j jjJ I 4^-L^jJJl tjA 1. 1 1 it. '"J 4_i5sJjl V N j" f "' " 4 Jfl ' " ' L4J aIscj 

_ " ~ * "* j» ~ * ' 

LgJ ^jLj 4_jjJl 4_jj3jjJI 4j_^j_LaJ 4_*j* <.".Jg\2^ 4_uLiJl 4_*JlL*Jl e_»^>Jl (jr S O^jJm* 1 

(j-aJ»-J j— J— (HiJ . 4 dl~i Tt — a ^J ISLlL L_)J lIi^ ^ **r ^il J_3 < LjJLc, L^J «. I JllI I ^ " ^j" 

^Aju ^ j|jj( JL3 JuLiVI JJlC (jJJ 4 MMJtL J^JJI JJLC ;jf UrJ! cZiULua^)fl 
l^JJi (jjjLaJl (iUjiS (^jj^rjj-itill l^t <>>j ijr*J^ (joljnl t 4j»-j"n (jrtjuaJ! (^^^uq 

Jj-CLJ- „l fl'q <4-Jjl lAJ-Slj 4_J£.L«JL>^1 L_)Lj-uuJJ f J fjjJl ^3j -4ijl_*JI ^u/l ^,1^. 

CjIjLijlJI Cjj <1i"n| JLafl * JjJ^ll ^jjil>J jjjlj^Jl ^^rtjJt.JuTJl CjJ?L*_4 ^^^ ^^^qJjlJI 
CjJL^j ( JlI^JI (j-« (jiija J^ ^_3 jjsxi"*- in"iT1 CjLaJi^>. ^jja p^JJ I I JLA * J-d3 ^j^JI 

L/lL>JI <_^sL^>.V ^ Jf JL.m'i L^jl-3 (_yJ-»l ^t^J^ L$j1 3l^Jll (JIj^j^I Ijj 4J1I 4-JJT aTjII I 

^j *1 1 » M j* J <i "ill J * A ^ ' *-*"'_' ij^-i-l 3j_^j i^-q dU ^jjq ijr l_^i\ 4 t j^Li-ul ^^ ^_Aj 




qLuuUI iJjLOJUUjOg (jjl J^JI JjUAJJI QJUJJSG 

p ff 

<>* £^HI I JUb ^yic l-Jj " " , » ^1 ^j! "Ml (^JJ jiaiJI tjj^ (J^.^JI) (^j-ill 

JijJLgJt t_»l— J tdul ^c I j j "< ^ j I ^ jl^ t Jil" -Tfcj JL_j9 tc-jl j m)JJ . *:La_La-uaV1 

lj-Slj-3 edJli 4, .a mij La Qj 1 1 fl j l^JL^ ^g "» jl &L>» ^^-fl t-jj-Jiil tj)-^ O^-J-JJ-i^l I J 

SjLxJI djuk jljVI ^jj L^^-s aM-^V! jjj *Lw ^"-w jLtJI ^ Lfl^>- JuLjVI 

(_£jJL_». (J3— >■ L_aJL_Ii_je_a <_^LJ aj \\ ij\S £j^>~J t4 Llq Cj1j_L_u JuLaj .4 ** i—mJI 
JLjJL-TCjt ^gj^Lu— 1 t.tl >j) jJ^laJI pj^— tTu-fl ajcjJ dut-jusj (jr-^^ 4ijLLaJI t_ajjLuaJU 
a JLA (jj (Jj-^l P-j^-co-U (jy^ Ijil4r tJjjJt £ t a 1 1 II ^j>tn -3-ijJ i<LjjljijJI 5^ a iuJI 

^jl JLoJLc I LjIj t4 j In t!l (jldt^-ja VI (j^a a J~^ J' <> J'^V "< II aLu3_ojI ^jla^a 
j I ;»U^_dJ1 4-tj^a (J-c^o (jyjul (J^-^** ^"-^i *■ *■ .' **> QL9 1 * "">flj tLcJuul *: Vj-A aIaa^ 
£ _ ;T i£, j*-3j j ( n f^jQ-ILsB-*iI <Ljjj^m j-J-^.) 4JL»* zl JLA jj- (jrtlVltl <jij t(jj (71U 
a^^jU lt^J^ 1 ^> Cr^ U^ ^J-ua3 ^1 JI>j«Vl <>a \j-xJS ^q-, i?> U 

JlJ^j-jQ I U3JI L^J jjjJ^V J t n SjjI^Jl CjLojJjtll (J I ^£jj> (_yJH <ll\jJb (jL_3 IjlSlikj 

JL>tJ (jpJI <UjLjl1I SlJLjti (_Ju-a%3j *4_i_5e-uaJl CjLdA-liJ (_a_t_iie3j ^it-ua ^g-iLo 
ijlaVot-A tjj-i /qJUJI ^J ■ >» A^t J » j"i 1 qjJ3 t^btja (Jdilo a^q Lbl-jt-usj 4JLJ ^j\J 1 ^Mirtt 

-A^jJl 4^JJLJ ^gjJl g^ L> Jll ^jSLji J^AJ ^1 L^- 1 ^ 



»' ••• • • •• * • w^ • 

^SLcj 2 Lqj i^SLcJ La jjfc 4_a->JLOJ C-JjL>» La (JS^ tpl a" -v.' jl 4^_3 ^aJLc ("< ia\ 
Laj j»jjLlj>JI c_3jj*.i c_al ^iTl^I Juu 4-uoL>.j 4_l)LuiJ^U <LaJLai jjl <CljJl>JI ^jJjlL) 

4ojl9^oj j^-^J ^j! <-rjteJ i^^^LtuVlj ^yjjjJl «-oj->JLI L^aj i4aJLcujyi CjL<lo1^JLI 




(3^*J jJaJs clJjjJI j-i-Ljj (jl <Jx*3 (jVl <j-a (jiLJiill IjlJio-J t^yio/1 j mtl jljJUl 

^_ufcL!uJ,l jj-^o ^1 jJaJu (jU (JjoLsJI *>b-tl yr.irfwl Ju9 tCjU.^l-*itl (j-^-*J (^ 
<j^a (j-«LiJ1 ^J jJaxJI (j-iiil ■» *n (jl LgJua t-Jlajj i^J 1 <j t mi JlIj (jl J^al ^jic 

,<^1\jla\ (jja jjj (j? ^jja Lfl^i. CjLaIjJI c_»L*j-^I 
Jl""Sj <Jj) ^jJZLui (j^Ji jj-aVI (j-o-3 i4jLj_>. tiJL^-ii j\ 7<.Vj (jl L*iJL>»1 jljl jJ 
t^L^jdt '(jri*-)! *«.' Miitl 4(JLj*_>JI : Lla J£ 4_3^ju La ^^a ojL_i-IL>.! L:r ^ (aSLpo 
^>-l <_yJ| jj^V m« (j* CjLiuaJl aj_& «Li*-Al ( rtl'tVI JL&j *(JjJlJ1 1^j*3 Loj 3^-*"^ 
dtln tntl djjfc Llli>. jjj *^>-l <jjJ| Xj*-*£*-a £ya » lUTLa, *(£/->• I Lr^i ^^ U^ J' 
(ji£. (JjJjJIj '(jjijJ-M 4,l,<.u*t (jrU-u^O < _ y 3 J jl. * t jl <_*J^_a (jjO <-."<-*" LaUjlj>-jJ 
4 lj rttl CiLi-uaJI <jrt tt 4_xJ9j J-^»-f «^L>-" <j-£. t±tJE ,.u <jJ LJjL^t (jl tiJJi 
(_yJ3 4-3t, i j.,<Ictjj Jyjl Loj >l £^_>.VI <-_tl rt ir>H ^ja tfj_i_Cj g. 1 i i II jl ^JaJJLl ?tj_Ji£ 
"i^J^ mi fl (JjljJflU (j^Jj) 4lmJ (JTIjlu^O filjj < ** f ^ 1 J S uXA-^iJI (j' jJ* £i[jlm}\ (JLHI 
<jc SjLiX. fjjJti iLfcljl L*£ t4.A^"(.tt <jl <jja A£.jJI Cr^J *(ljL».l L$-i-*3 j-usu V 
(_y3 ^_i*Lj j! (jSLiiu j, 4 **<-■> »*ij Jai^o <J7 lII Sj_j^>Jt <■_>! a i^i It ^t-j-Jo <iL-aiaj-ol 

.a^suai ju^Vi j^c 4j^jii j^ 01^,^11 juii («>k ji^j jjl^ v^) 

Ly^ Jlj^Kjil (j^o g-\. j j C VI ^>JJ^i (jl (jJJ 3jj^ t^ttU ^JJJ (jl (^*-J ^ I J^A (j^4i 
(jl (J^Uj (j-lll CjI n mtl di t i fc i".l (i>il LkL>ol tiJLufc (j? (^jjuu 4JSLI ^.a-"i ^.tl 
jSLifaJI IJl^J 4_Jjq_UJI 2L5j-ftJLl jjIaJ (jLfl (Jlj-^^1 *i o>> ^y^J « S J ^ a -k Lfcj j" •*! 

Cjljj-CuJl (^^3 <J*»lj_LjJ ^jjl Ml'tVi g-q- T u > JH (jl (^yJI M^jj j Ml f*J-jJI 4_fl^_JU (^JJI 

(*J ^1 4_^>L^Vl J^LUI ^ Ij^l^ o^j (J ^1 jljf ^Ij^ t ZuoUII <uaii 

fjU'i iii'i L«^ lij La Jj>. (jVI (jja Jj^>Ji !jU J^j . liillnrt "LuLuJVI JLu j-LxJej 
(oic ^j^L^il ^^ fj-^" ^1 j^l-C tij-^f ^bW-*- Cr^J u' ^4^ S^*^ J^ 
<jt (j^ua JiVl ^ j^L ajj^K aj^i ^Ui (jj^> J^a i^jiJ 3jLi*jj -^>4^l 

mj^-^I jLLx>-I (j^o LojL^u 4j>.jX3 m^->* La (jrl^ *-^\j <4_lx>j) (.t^Ti 4 1 u rt II 4_l*j-uj 
Loj t^^ljLc-Uj L4-J-t^aj-iA (ji^ Lfcjljl LjIj ^jJI "AjjJJI 4J^ldJI j t»-^ L^Iaj 
( jy UI 4_j__iijJU CjLcL>J,I ^y^ Lkjlil t^^JU ^jj (_ylJI "LjjKihTI 4 It jjj II ^ o < <n 




IjLuJuUI i^JjLftJUUUUOg ij^lj^JI (JjWuJI ^JJUMJtJ 

oLbSlit (j^** £-1^ 0' W ^J id ^ L^*-^^ cr*^*-^ AJLdHi! ^-ist-uj Ajj^utoJI 4j>Jjj 
jjjb La <j| j-^Ju <jl l^ajj tjl j ^Jl £y* f^J L4JI ^ylt t h < »rVi ^^l j»M_fl2l jl 
JJl^j La A-4? <jl **Q-u3JU tSj-±3 • <- jL *-H cr^ 4_ILiJL>. ?r i i<^j Ju3 (\a-xll <JI j ^11 ^^ 
pjJLlII 4— >.Ijj ( jr lJl Cilit j. > ^ "II (j— c *_ jLj jjfc 1 gl 1 ft" in a ^^ 4jj— iL 



* " ' • 



iitl 11) 4JuJ-jkJI CjI jirrt *ltl <*iiaii V *i <>,| 1 j| 4_judL>-J t^jjl in V^l tjT >.jJj) j jtl 
^1 ^j mi J I £j-Ju-II ^^^"^ <jrH "*■*$£"' t-*^ *4-»^ll ^JjU"tl l_£J^j (CjIjj^LLj 

(d^jJuVI 4<i m. (^^ 4julJj 4jLcj 4J C.Mtft JLflj GATTACA 4 <i ml ^gi^l 
£^C £jJL^eJLi 4J1 a-lm2 I ^j-o J J— jl)^ i^jIjjJI (^..cu-rt-TJ I 4J Liu-a tjJLjlj 4jJ ciUJ_>. 

I JlA t 4^ Mtjtl j..-1-.jirJ 4JLjLa 5^3 L*J}LLal ^^ ^L-uJVI SjJiJS Jli ^ 4-u»L>*j 
4JLjjJsaJL LgJ A$Ofc}ll 4 <r l^ 4jjJL9j ajjLjbJLI <jLuJVl 43jj»x-» (Jj-*JJ t_£JJI ^J^tiuil 
L-u-i-uJe-j) 4mUX*_>JH Oi£j-uJI (j^ ' . ' ^ ^ J (j' (j-* (j^-*^_*-*-" (j-« <jJLi^j_3 . ^Lh? Cr*"^ 
oil 4J 4^4jLiJI (jyl^ g 1 U j ^jl Juu j_A UbjLj-sej CjI J ,<^> 4_1j1 ^J^^cj ^jl (r^J "^ 
t4JL»-wJI i(Jj*_>JI U^_j_tI»L>u t^jjt-xjLu (_yjJI CjLi-t-aJI (j-4J . 4 i i U ^d Cjl.dUia.il 
(j-°J t<3j^jiJll (jlslj^a^l «-j.»jk ^J ^LusVLj -i-ipJI t^j <n niill JaijuaJI i<-^oJ»Jl 
L_xJkljJL1 i3j^]l (jJLa^JI i4jj-njJtJ1 iitlSJJI l(j jl^- ^-iS^pJI ^^ja-j < ii ^_ylll CjLfljuaJI 
ALal tiJLl jj-uallj ^jl V| > y ij^ Loj *^J| . . . 4_C L*joJ I j ^JoL>JLl < i-v 1 4_ti_ujijJL I 

^uj £>£. JjVI (JjJ-tjJLl ^^^-4 SJLjLiJI JHjC*, i nj iA^LflVl (^ dl^j t^JJI ^)Lojjj_LJi 

jjl (j-Jt*J I JUfej t4_l_L_tjjJlj 3Jl_ljJ1 CjLduusJI ^ o i dj La ^j\j J'^ ^J ^JJI LLaSJI 
j-i-j/l r^jj '^ * .' Lo| t4JLu, ^11 CjLiuuaJI ^j-a ^lsLiJt.1 t i-v (J I ^-t.'Lii.j ,j^ A^uajLJ 
t *^£. j_j_tJ f M "■) « LSLjLc:)) rcL^ <^LxjUc3kituIu JL>>Ljj . 3JL_C*_4 J-J-C ^ A ^ ' **' * ^ J " *** 
g-«jJlA.»JU 4 J.1j.,A " <mU (M-JJJJ ij^-j L?"*'jJ^^ ^-<-u-.^-TJ I 3j_CJ C-lLsb-Udl 3^JaJ 
4_SjjJfiaJI t_, < * >fc,..->. g_4-J->JLl jl^-fll Ajju-dJj iajju_>JI j '^^ Julj La ^jii ^jjl.juiVI 
iLJj 4_ljIjj 4 niU ^J ^y^'ij (^JlII J-Aj « tfaJr t U )) M^A lL)I i^' 1 ?) (L^j ^jjjJjj (_yJ-ll 

««-it-fiD» ^^i^. 4_u-daJti] 4-jjJl?JI 4 j<il til ^t^ll a!jl%JL^1 ^j^i-C j jl^ j^ii: j-J-3-fl 




t _ r Lajuj <^4j^uuJ1 4_uIjjJI 4 i »J J^ll j 4jjJu>J! 4_j^^_lj->J I CjLlLSjJI aIj Vi.uij 
(— ilj.t Ml ^1 jLu_*jiJ J— <oj (^J-^-I jt 4__a^Lc <_yl£-! ^^oi V mi^/1 cVj-^J 3^L_C 
ijja 4j *J1_4-IIj UL ^-4-Tt->U, I Jmj rt" ><i t _ ? aj| (^,-A 5^_^JLl ^j^ 4_i_AJl £JlAj i 4_j_a jj_j_>J I 

SLsUajJI (^ 4_i_3 £-us$J t^JJl f*5^ Lr^ "^ ^1 '(** I '■?">*.) (Jj-^L? *^J^* <—>Loj-<3 
(jlSLa (_y3 jJj iLSjj-Al ^^ j»-Ix^3 :4_l1LJI SjLajlH ((jra**- m> tt 4j^_a) 4 j i«-"i tt <"ill 
(J_u^uJ_jO 4Jj_dJ L_0 f q.LU-) £rL>- Sj^Lai. J-A2 I JljJjj .( ^Lj_a (jLj_ajuLi_bl J j-^>-l 
aj-uL 4_<_a_flj (■ > nW mJjJI ^jjjjj^ft-^ .isl^ ^^uJj-dJl < _ y fl Lst-uaJ I 4 jlnljJl 4_fljLLaJI 
jL*!uJ i«Jtjl>Jl ^j L<J LojJ (Jj_u3jJL 4jj, mu \ t »^ nihil y-l mi H uiVI (j]» *<jj'j 

LIU pjuu ^aj J^lj il^tjj 1 W ^Ll c, ...... b j£ i;L5ljJI 4i3Uall <jl <jJl 

(jJJ J^aJ ^UJl ^ 4^jILxJI ^Lpi JJLC o? ^ *"' tjj <4jJL&]1 i^im< 4_uJua <y9 
(jj_jJLc,) (J-tjaiJI (J.^Lm..-16-rJ 4 4J>V rtll CjIj-CJlJI (j-LJ Ltiajj ^Jj .^j^ifc-uj L_aJl 00 
«jLuJI ^ jj^Vl o^LcVI £* «l£l3Lc.» ^h^' JLj-^' (*^J (j^** oJ -*^ L>*3 
(J& <jIju*J>\ Jjf H "■'" '"1 (1^ L£-Ap!>^ O^-^-i O^- ^ * * ^ j j .4 « nO (j^o j Mir 

C—U^-SJl (J^XcuXI ^& j^j. ulxU Jt-4-Io^U L^J Ji 4 J Ml (_^J' tf JJ) U -> 1 1 LtSjJ2 AiLfcJl 

^UUJI 3jbj ^ j^^Vl fjc ijUjtuW \j£.\U\ t , t \ OryUJll ^V^A (j? ^M^ 3J 
t<±uJU>J1 joJLaJI •_« 2La|jL^Jl jlS^Vl j^Lubj ^ U t^jJ l>^? Lr^^ ^jl^Jl (>2-J 

%( jLiiJ^I ^yic c^j^teiij 4_*u>Ul CjLuajJI J*\y aJulI tiiJIij 'LJU- ^»a^-i£. 
1 ^M^«a ri^H (jLj-uj^U ^yjljjJl Jt^mi ^r..rJl £>£. <±jjLJtjj ^_ y l!l CjLl^HI Jijj Vj 

(jlj^>JI ^yl^. ^IjjJI iri mi "^"Jl l_ijL*jJ LjJL^ 3j^IjH1 4_t-ol*JI cjLiIaIII ^jj 

^jl mi'^I 4_ul in'tj a|j 7>—>-i I (j fr) cH°J i4jjJ_LaJLl dajj— i^JLj ^^^ij ^ CjL-j-lIIj 
«_4_IL>JLi J 1 ii **< mi « (^r^ 1 '■r^Q **' " ' " Lr^' T-^LUJl ^j_juaj (*• i - c, Cr^l ^-^L^us^Ij 




qUlmUI |LjLLuxi>3 t^ljQJI ^JjuajJI ijjlujJlj 

L*^a «g.4l ?-^ ^1 o' JLdjfi.t Vj iLJLw 4^LUI 4jirt"tl djUlSLaVI ^<i oL^y 

<LjjJa j-JiX. 4-*jj? JLua JL>Jll ljUb ^ 4JIJ3 La WlljJ 4-jl^. 4111 ^ylua) JL-*se_A 

<l<jj hi^j <L$1U £J)^ SljJLl 7=^<J» :(aL-uj <ul£. 4JJ1 (jlua) 4111 Jjj-«; Jl^ 
ujIj^^ ^jlitJl 4>.j^.1) «ti]|ju t^J>i <jJJ-H CjIjlj j-olalJa L^IjjlIj *L$]L*^Jj 

4 n \r> (jLfl -Sjlj j-A La5j (Slj^oU J^-^JI jl ft ->*\ *;ljj o^j <j^lH 4 AgU CjLiuaJl 
3lj -ntl *-iij>^u jLuiwlj yr «^«J Oi^ 0' • JL **J ^i* (j-^J 'Oi^ ^^ Lr^ j^J ^ 
*\ <\ t «>iTt ^ J^lSLtl ujI "i < ^ Jjj ^J^* (jr^ (^i 4 Ac 4HI t^iud) 
<j^a < 1 1 In j (Jj__ujjJl (jl tl»jJL_>JI IjLA jj^a ^^ ajj .(((j^jl^i.l dl_j_ti]j (j-^^J-^I 

.^VLxj a^JIj^I jjij .in VUL! 4J ,.\h id L^jV 4^jlj sljJLI jLiitJ dJ J**>^' 

»1 ki'MIj JLwjU 4fl >j^a L^Jl 4jj_lxJ! <iujL>.Vl (j-a fj-UI 1 JJb 3^^ O^ 9 J'-Hdi 

I JLA ^j i«^aVl ^ikj jj!S1j> ^^^L^ J^TaJl ^J-ijJI Ij_>-j^j» :(aL-oJ 4 Ac 4Ul 
SjiJI 4n i<-> (j^-J .« JaJ[aJI» (jAj (J^->-t 4-ul o-uo-^j ^H'JJ ^ L '^. t uJJ-yjJ' cr^^Jd 

I JLAj i((t nj t t^ll (j-aJJLl (j^a 4-LJI ^j L-o-fj J-£>- l^J-2^1 (j-aJJLl)) : ^ 1 < u.a 4^>.jj>.| 
Cj^u duJLrw. (^J *3ja-a^>JLl CjLijuaJ! (_ T i^- l5>^' ^Lh° hjL ^AJ lJ^-^^P^ O' Lr^f 
duJL>. ( j r ^ a^L-oJIj S^Ij-aJI 4_Jk: (Jjj-ujJI JjjflJ i4^Juu3j ^3_xlJt t-tliJI 4 pl^f 




j^aij^a zL ojjCJLj La \ JlAj <i_jjLJ9Vl £"1j[>J 5 ,*y jVt JLib Vl ^^i^. J fl^*" j^lj-* VI 

JjuaVI :^*_>JI) (((jjjL^iJ 3>-*^' OJ-^ T^LjuaJI j-J«JI ^1& l^wj^j)) : JLJS 4Jl 
S^LjuaJI 4 Ac. <Jj-i_ujJI <jl 4-ajj_cuJl *i*_jjL>-Vt oJUfe g,-i-^>. <j^o jJLjjj .((-(-iJiUj 
CjLa-i-o <jja I J^La_J 1 <\ $(Zn ti ^j^ j In, (II Lul^j <j| Ot^JtP^ LV° '-. ' ^ *V ^^-jjJIj 
(^yl^. j-^>J tli^^pf O' J-*-^ LL*J * 1 .cA-lVji (jJ| (J a " a i n Lgj V 1 1 ^^, in tj 
jLa^JLi 4 flgtl OLfljuaJI (j-^JU j^Jjj ((jjLau-o^JIj (^je-juaJI jLiiaVl Jiri'ina 

(jl (j£, (3^1_luJI J[^-fcujJt ti*jjLj>. (jLx-uj (j-*j «c«-l1Uj ^j-uaVlj Jj^— *ilj 3^-aJlj 

J< mi; 4_jj|j^J| CjLLm^H &£. CjJLSfcJJ LtA Jj^lu^JI (3 1 _ ^l£.f 4llij _ m£j! ^Lfl 
f>jJ1 ^L (jt (jJI (LLlitl ^ 4^jJlw) 4_LAlit^» Jj>Jo (j-ajJ 4 . . i <\\ Jj^Jtll ^ 



CjIjLJJI (^jJ e^lj^Jt Qg,i.(L.?r"TI JL*_« ^ 4_ulj^JI 4 in.tl^Tl 4JLaaS La (2)J 

j ( <i *^ i^jLoijV! ^\f Oj^j>-I ^^pJi CjI fi j jtn'tt (j* j f&s j^\ jA CjLIj_j_>JIj 

Jj-flj ^Urtti r-Ljujj c-ilj. mi "^Jl 4_AjL5^a ^^J-C SjjLiil ^jjjt r-Lul (j-o I^JSLcj 
CjLu_>» (J-4->tJ L^jV 4 j j mi ttl CjI J j ill 4^4jLd-« (jr lc SjjLill Va^jlSUIj Lj mil 
3jjLa LbL^Li* (jjSo (jl jl c_jl mi r VI CjIjL-i_jlj3 4^ajLLja ^j^ La] i-^J^L^ 4ioS-J 

L.aLtJu>l 7*LjJ) Luaj| lj-cl Wt imIj i4_jQ^>.L^Jll cjIj m>. < ^_U ^^sL^ ^-i-u ^LlJl ^1^ 

aLlLsI (j^ 3JUC.1 mi «ill 4_JLc Cjlj-i^jJlj CjLuual"i x.aW ^i^. (^^JL>u ,jlS jJ^£\ 
< rt frtt ^j^a ^-l£l (j\ (jij CjI^jJ rt"<ll j-j-JuJJ . aJL«JI ^)l£li-u ^j^a 5jLilj-lll jl JlcVI 

3jij_3fc_« cjLj^SLo l5>*j SLj^Ljj^aVI 4j^jJLI jl^-^Vl ^^ Sj^ljlJll 4jJt£.Vl jjlc 




ijLujLII ^Jjnl 11109 i_3lj$JI (JjuuuJI Q£**t •»*! 

^ LjjIjJ JjUljs JjJs Jj! jjl^ JlJLs LuljJ 4_IjuJ.I olJlj) j^tl £>£. La! . 1 j i j >. 

ji cmI-hTI <j^a 0Jt±+£ <— iLl-*^ r^l er^- L^JJ J-Sj Q-olitJ L;T It]l jLibVl ( 2h A *> J j Ojw 
La ^jj} 3^_2uJl fj^-tia Jj4_»0 fCJ <GjJlj>J1 4_u_u>JI Jj^-la)l aK\ .V" luLtJ i^JcJJl 

(^JJI j)a ill lJ^J-AJ mJ^S-wJI i _yjuaj-A 4 a J„flt,1 luj i^Jul (j-Jj-ouV 1 q$aj-& I ^ *f a J 
^rdj-L^uVl 4.1^ ■>. g-LalaJI (J^Jlj (jU iJ_Uj <ajJJ iAJ-iJl *Jjj tjM^l ir>U 4-aJL?c^LljuJ 
Cj\ hy (j\j 4 Ij ^.jJI 4JuaI1 ^JLui-S (SjJLjJJ 4_3t_IilU 4 inj^-JI ^j 4_uLwuVI 
LaLj^VL^ *-jj»3» (jLfl Jjalii (JjL£ ^1 4jr rtll.l 4 rrtji^jJI Jj ^ Tt Lajucj t4 irij^JI 
4jjjJLI Ij—tuJuJk pLgl nil (j 2fj *4_Ljl.,i,iiiVl (j-da-t^j 2 1 4jj^a (jAc ^j), "« J *-"t < » 
3^ n. ill p^-A-a (^ <Urt 4 I {j in <n jj_t jj n TiTL L4J £e_a~ ioU tl—Sj^la-j 4JLj_>-Jl]I 
(^ 3jLc < U mi ij <jr u4jj-4_fl « 1 .(j . J» (j-a 4 3, Imi JLioL) till J ^j^sbJiJ t4_«_ju»jJLl 
^J 43LloVlj {^jpLSKJLLti iSjj-LaJl tfJ^J SjjlaJLl Aj2j1\ ^jLSs I JlSLaj i^jIjjAII ^IjjI 
^Ul (u .^j . J» J I 4 tU^tj ^Li-uJl (JjloI ^a CjLLljk (_yAc- L^j (j-aLiJl ajJu-j>J1 
j \ *tl» -J ijr «i_-i-u3 aj n,t\\ oJJbj i«c_3 . Cj . > . >» tjr ^-.f l « U (j-"Jt> J ^" Cr-'! (j^--"'^ 
J '^ ^^ <_mL>J 1 ^^_SJjj . 4_dJZLau^4 p IjjI ^j- 4 « I * jj , J» (jjJ-c L4J ljJL>. V i« 4j I.l->. 
• j ' ' ^" ^^ 4_Sj^JsxJI Jufc ^jLfl ^JLtllj . 4 1^1 11 (LuLujj ^^Jtaj (j^J^uJ 21 (jj-ajuft 
^jJI 4_cjJL-o1I ^3>*^^ 4Jjl_S_a (jixjjJLl 4, »ju? (jj^- LL ' >-^' 03^ ^J^Jj-l^j j I 
4o^!uj V (_y^lij 'L^>^'^'' CjLJI^-l-^.H ^j^a {yS^jutizX ^ys^KpcjLjLu\ (jric. ^1 aTt.t" O-ilS 
^jIL>iJ (j^l CjU1^l>JI JJl£. ^j| JJUjj . 4njUjJlj (-ij^pJLt (j^jLoaJVI iJiJj^aJVl 
LlAj t^jJ JL*j La^j JLjIjJIj ^Loul (JjusI ^j^a OLijj-fl (_ r ic 4_jjIjjJI L^jjLa (^ 
oLajJLot5 t4_tJ>Jl CjLxjISUI £ \$A {j\j CjIjjjJ.1 Jjjj>iJ (^JJL>- Jj->- JIJ-wJI j>JJ 
^jlj-l-ill (jo^L_a ^jVI LbJ^I JU>^ajj (^jiui—iJ t jg '^ * * J<aJlL>.| JLfl ^jJl^_>JI 




(jLjijM-I <-jJ^-aJI ^J.tia'initl <_^ L^JJ tCjLiiHj jji^LstJJ 4_>*jJ,1 jjyW"t 1 1 1 juk 
tjr l^ 4j^_j>4 £y* L4J <j>^ ^ «J^J ^0 j" 4n ml aLq| ^Lm^jVI » »"iaII » <nj 

^xjl ^jj^i 1 <i L^j) (jr^ 1 uty*l>^l oji^j <ij ^h^jj ^j-**^ cjLjLjjLU (jjjuJJLiJa 

^jji^ (L^bj <J^l l$0 U^ M^jiiTi JSL^u j^jj <_^l cjIjLjji <>o aijMi 

^j l-jj m"" Jl3j Aj^oJI j^J (Jj_t-oL>JLI (_^ Jia3 JItt'TI 4»j-«_i-ail 4-ul j j^tl 

j^T (j^j-a tiUJuLj .jIj-l^JIj ^jLtJiJVI LdJi juu L4JJ0 c-jj mm I *4_l3j^>J1 tfLJLl 

SjujJa jUai. J? 4je_t-a]|j 3 m Ml ^^lajju t_flij_tij LjjIjJ SJjjJtl CjLjLxIII q] ^jC-J-J 
^ut^ dijJLual (jPJI WjJJ' Lt^ L*jualj L4-CJ aJUfc jJaiJI 4^>*j cr^J *4JiiiLflj 

j t **\\£ 4_jjI JL*JI CjLfcllll (j-A p^l 4j^Ij ,!*»■" mi (Jj-ljJI ^j (_ t A j" La J if. 
Jjm_a :2LJLlJI oIjLjjJI L^-SjjLLus ^^ S-«^ ^ C^U tjlj ^tlj ^IsLclaJlj 

4_-%Jl « -a ^t JJJ (>& 4_>»LluJ e>j^>- JL.S 4J2 (LL*j ^yl^-Vl >Aj) 1 j -w^J^— ij 
^L> V" Mil L^i/Qj i4jji_iidJiJI 4 j r Ij^l ( 3>* a ^' dJ ,<a *"' fl ^'^'" "'1 <-^J t4-jjl, j-i^iS 

4jjutJLI ^_l£. 2Lul JLiJl J^JLl jji>j dJLiJI £>dlj ^jtjjUH 4jj .r>tll 5 j 4-m^M 

l_3j^_>. ^j^> ( M7i.rr" 2 4\is^ rti,4 l_3j^j>. ^Jj L^JL-uljj 4.LJvJl!i CjLll^JI p ' ^ j" 
Ajuajfc » j U" 1 m"i V 5JL*JLI ^jl jijJLaHju jJj^j^I ^Loi^ lLILLA t4j t j t\n\\ olij^XI 

^J l^ju rt, (l <i JjiIuj aSj t4j tjiUTI 4jJl£.VI Ajua-fi L£ Lobj ^J^J^I 4jJL£. Vl 




jjLujjUI ■|jfl*n»/»g i_liljgJI jJjujuJI Qj^usJu 

l*il :Luljj 4JjulU 2bjLcVl Iflimn ^ (j 5 ^ c^ jLkiVl ^j .^jUJI Jib 
UL5^ l) * V^-* WH <- , . L ' W '^j^c.^1 (j^ ^<i uiH 4 j.i 41*1 3jLj J) m£JiJj (j' d)^- 4 ^ 
oLiULs i^^yAj J I AUaiJi (^ JljJLjlIII -Ljj-J i Jufcj <3>jLuJiJI <— > Iji ml,.*t- <"L«jlJLa 

L^JjUj ^Ls ^LlILj i4_Joj-ctJLl ^lj-ll ?r^i^ f*>A? -^j^?^ 4_«jL2JL <-*-uaj ^JJI 

CjL*£j JjljjJI LaJlJ^^II 4j£jj^sV1 4_<aj£>Jl ^^Ic 4_jS^psVl ^jJijJLt CjI mm.iJU 
r 1 fl"'*'* JUu 4_uLwul CjIjlcI in 4 J^Li ^^ LxiljiJ 4JjuJL( 4jJLc.Vl {y> £>j-Jl+£ 
L_aLuaj <:n"w iLuljJ 4-Ll.tU 4jJlc.SM &a £jj uJLiAj tY» * V Jj>jI ^ Vl/-* 1 ^ 

U!^P ^^J *f*>^J l^ 1 -*-^' tH-)l-"-f f Wd J-d-^ (u^JH-^Lp) lj '.l*^ U^ "kJI 4_jJ| 
Ju9 fjfjjS-] ) * ♦ (jfj 4 IjJ^a J^ L^jj^o JL3e."i < nj <JJJl!I &a 1 i<i> mi VV ^jl lj-f>-l 

(jlJI CjLLuj^jJI q\ cjruj diLsej^M *jLjJj .4-^JLstJLl jl »1 rt m.11 4jjLfl j-X-L f^Jtj 
CjLlI.c r ^ijjj i4-i.Mil ncrll 3-**w Jj^ (*>**-* u' (lA~*f ^tH'jJ J 1 - 1 -*^ O' ^-*V 7J 1 -"-* 

Laj^-jjLj 4 *i j ji "w t—fljwAJ <j| Jj-£ i*_tulj J^ mi 1 ^I^-ljoVI y-1 "1 >o Lfjljj 4Jjlj»JII 
4,1 i "1 mi 4 t/oJLjiJi j^yJS dJJUlILji ^jl 3 ^ <jr^ ^iP^? *— '^Ij) j ^-..S j mi it' >jLit 



t_l-UJ 



iLuljj 4Jjui_A 4_jjIJlc. 3^La ^A a! J V "1 M.b ^1 Mill ^fl| 4J.<tj ( 4_iJLC.Vl ^ 
JL5 I4JI (^1 JiiJI <■ <lr ^^ 7c-xlslj J^C mi j 4— ijSLj ^1 4 t-"nU CjI^j-JoII ^^k: ^pa^fl^ 
^JlJI dl j-iii i4_jj-j>. JSLj tjJJLVj Jjl t f [\ Q **< Mt.,c U ^jli.u_"u ^jJljv. LjjIjj ClJjLX. 
^^C J«iLcjjji ^Ij^Jl JjJudJI ^jX, pj.jUDji.1 IJLA aI_!L>. (j£j ,4JLllaV 4_flJLo_j_idU 
SI fl jlr 1 \ o "< » j ^cJUJI Jjl*Ju-u liUj (LijIjj 4_ljutJU 4jJlc,V1 ^Llitt." <m\ ^jju*. 
1 ^n^ Cx-lojju L^JT ^] I jLaj SLul Jlc. (^_}3 (^yK J^ Mil 1^ jlr jj, \ <i"r 1 ^] IjLaj 
4_^LLII ^j) ,jL^ ^>Jb ^ ^j ^Ijj SsLkl l*-pj UJijo ^i ^jf jiaiJ 




j^Sj t^jJI ^j SL^ ^OSi, ^ ju>.jj ^j ^LulIiiJI UKLU ^j^J V^U cdLLA 
«j|jJI jjb ^oj ^L^bj 4J*a*-M 2yj^^l /»lit V" >.fl »j^ mi'iT 4j^iJI aJU_>J( a jla 

jjjs ^-juju J^i - 4_ij^jlJ1 ' i"^u; A ^yj CjJLoj J ^Laj tCj^L^jJl dJufc *1jJ LV 
jjJljJI I^It a (J^tll tLAjjJu <J£ _ L^jLjUj jJJj (_y^ L^>£ aJLlII J^LLa J^ 

4j j uVt U, iJajjij Jf I (3^-tuJI <jl jjj p^* * ^B j ni**<*M jJJloJI <j£. J-iLstj^U 

A_uLu CjV}L* Ji: Jj irt^ll SJjliaJl JI>aVl CjL£jJJ1 tf Jufc *3JU4. .CjI a.t.s> 
^ $ "• ** (jijdjJI <JJ \ 3 i j mj Jj t "i t t4_Jl_£i 4_u|Jlcj 4jjjLSj *— ilj jJL) j. x.,<Cu 
I ^m in Wi Jlju j^JL-jJI i _ T l£- Sja-t-i nil q\ j— a >l 4 n j rijw^ t4iaJfcl_J jLa—t-uLjj 
^ l1iLojJu_>J1 (^b <--*£. }LiH ilajjiljj (jVI tljJLstJ L*£ jf iSb.V jlnTtl J^IaJLj 
^B i\ j„^r jllj **' '"' if*5L*_lII (jic SjJ— oil LgJ J-3j) j i « iCjL^j— JlJl dJu& (Jj-3 
jjJLjJI JLioJ <jl JJ o\ jViVt '.' Tdi ''—'I * *>"( "*<U tf JU^J ^j-j! JljlJI Jj ft" <dtj 
^j^a JL*J JL^LIj aJ Lu? ^LuaLi* _ 4-JqI j" r i Jj>^ 1 m.i^IjI JJ LjjIjJ 4jjutJLl 

idlU'i ll^ La (J-^l ijJ-uti tjl (jjp ^j^a , \ n n't ^jl Jj L* ajj Ja L^-iJp >-i-^ J 

J^. L^JjJl^ CjIjLjIJI tfJLA 4-^fl JLdij j^JJl (»J-jJi ^L>- iii] jt i2LlxJlj <5e_uaJI 

jlj^l^ ^jL-aJVI ^jJ JljJI Jg ( „ ^.,:J1 oLI^f l£J>±^>- o*. JIJ^JI Lai 
liJJja tjj^la Cj^I^J v'>^ UJ-* O -4 o ^JJ'" ^ i£j '*'J^ J.' rt*"nnU JLi SLiZijJLl 
4j^j>o lIjUI^i^ JJ fi^L^j JJ ^Lb^J (_>-uLlii JljJI 0*-MOtai1 4-ti»c o^ 
jij^aj^Sj ^jJJJlJs i4ji^_>ij CjIjJI JJ j-<Ta. J I (Jjjcj (jl c-.<jfc.j ^1 i4jL^ia SjJLala. 
JJ j-_t!a-jJI (J^-seJu (jl (jy -<«j I jLa LaLoJ <J>-*^ <— >L1j-j_>J1 Ji^- c-JjL^-jJu 
(J (ii.^,1 LaJufij ijjwi flj La L^Laj ?r-ae h La L^Juq t-jjL^-TJL^ . 4ji^>o CjIjJI 
^hJ^Lo tiJLL^Ja 'rC-^J ^^- >^*">. LlJ? J-*J ^** jj A (-liUij-a-^Jl (Jc- 4j^_flB_jJ1 




qUuJUI (J ■«"■■■>* J (jSlj^JI <JjJJjJI QJLMUU 

^jjual^jJI ^1 i^ -^Vl a-iaLLcj ^-jjL^lJl ^UiJ tji <. t i:gj ^.fljn -fci ^j 4-u ^*j^J ' 
iL^ 4j^jscLjJI (; _ ;r 3 4ii.ijLl1 iLiLIj J-^l -3JLC- 0_&> (!>' t .-'^ e -j <>>-* (J^J ' ^> j^-fT 

j^-lojJ 4_*LiJl 3^_cjlJI 4_sLLaj ^^ 3 jim 4Lg^»Jl t^^ ^-^J gljj."^jJ! 
^^ {jj-^jjc-u $ 4-yjr i^all iLi j JtiH Cj VLaE_ja ^yS ^j^LutJ (j^jJ^ JJlC U i ».u -*. 

^jLuajVI AljLTte-i i<>1 (jl ^j "iJU IjLftj i*JLjfc.l^ 4 A jUj (^q j-j-^I L^J Oj&! -^ 

4j>_>u <JL)ta_iLS i Cj Li I a_i_>J I j*i J tt "t tn\_$ ^ =r l2Zl\ (j^j)JLi>iU y 1 ^ J "^ -d ^ ^ ^AJ' 
4 4JulJlj_j_^Jl (ji^- LJL^ ^jjoj C Jj-^- (j-jJ^ 4 n 1 ~j tnJL 1 7*1 < ni*i r .>V1 diljl or ^^ 

C^jLS I jj ^-x-^Li-^ t5j^l^^- £jja i(4\j^>vj CjI^jIh 4^qiS 4_i it j La ^J a -7-L-iia^J 

LjJfi^ JL>»LLtjj ^jLmj!VLJ (^lj>-' QA-i»^iU CjljlrtT tjL^ 1 J^-A j . (jLjiJlVl ^^WJ 
2fjX>- L^J JU>o 2: 4_j_Laj ^JM Mi.qj (*J-fJl ajJo-uiaj (^r^J • i3 .* *^ tj' Lr^ ^-^5**-* 

^li) 4^^Li-^lj ^rU't^l JSLAI.1 ^! 4^UdVL ^o^'j- 51 ^^J^ 1 J* 
(JjLaJLl (j^j - 4 ji 5"Jl (J^L-tiJ^I jjLjo ^ya LLs-Ljo JL^ ^^ %<^\ **X\ 4_^>.(jj 

t_ijLtj_j j*Li-dJi *_jju^aj! (j^Q (Jjl^>o (_j^J> 4_i iii'1) CjL)jJL-uaJl (jl a^jloju J-dJju 
(j) (JLg^ n"i.<j t ^ ■ j ">- i^^Ljjia (*^J^ (j-J j >-j^L>J1 1 Ti ^j ^yS cr^^JJ-^^ 0[S'-" 3* ~^^ 
C?^ J J^ (J^ < u>Jr j J 1 J) j n -»iJ ^jlSLol {J*-*3 Ll Llj jj < r\ A"i ^j^i-Il 4_j_JuojJi 4_^L t aU 




(^^Tf en tl ^yUr Li5v.<-4 tiJJj o^ j4i cy"*""*" i£ *-*^^ (_> ^ i " c ' " cPljJ-^ ^j-u^_sfe_lll 
>t_ilaIL<_uJ (_jJ-Ji 4_4£L>Jt f'tjJI (j-* 1 Li-tf>L>. Lc^J udJ.*t,4J l£JJ1 liltj (Jj-4 (Jj^j.oi 





<fl&^\ &}£\$ s^ri^i^ )&*& ' * 



^>k4\yji,V»iiA\^k 



jjU>oj .LliLiiJI LiUj^j ^Ijj-jJIj ^Lxajj^J 3j>_iia>. 
j^kil (>* J-* ^1 ■■■ "> <V1 I JL* u^ L^l 5jL^Vl 

jjij (<J < J^IjJI ^ ^jL^uVI ^^ ^-a^.t "ill jjo-^ 
(j4x. ( pJL-tJl <_ya <jL£* {>« j-^-£l cr^j »ti— JjJI 

^J ukl <>n -(jjUjJ <L_*_*Dt r\ MiTf ml LiJJJ 4lijii 
l 51 M tl - I ■- I . Y. *v I 51 • ^}LJi-*l (^u LajLa ^ ^» 




4-ajU=kJI Jj^ ^ i>D-**\ J Lola l y-l ■ »?< i J ^ ^ifil j»L|L dUj juwj ( tf4-iLoljJl 

<Jrt"im a (jAL^ j /*' ">• a tjjl (Jj^ (j^ 1 r*^jLcsi 4jr uaJ JLuLj 4j*j ^jSu aJ <j£-Jj 1 1 fl i n n ^ 
4jI (jji^- *4-uiij f4_<ijLUJI ^j_u-tdu|jij (JjIj >J^Sjj . 4_JLjj]jJ1 CjULcjVI 4ji: is\i t'M Jji 

LT^ ^>^J1 SLijJ! <jf fU^JJ i Jj^J)>U JJ^> tj^J£. J in. < Tl ^Jl J_£ JJJ ^ 

<^a3 l^j V) ^jJ| ajjLIs ^j^jtx^t ^^ \j\u3j J-^**' 'rAj^ cJ^ 3 i^^jLV i'iI L^aLBl (jlajVl 
7r. o uij f <> ?■! i jjjTf mVi (j] *(Jj-^J J-*J <7*' t-njjuji VI j-±£- 'j-iJj ^jiaJJ (jig eLixj t—aJt VO 

^1 ,..r«M,V 4^VJU olSj^JI ^Jj cjIjVjjJI ciiVT oil* ^j J^i 4^,^ ^JL^ 

* ^l J^uJ) (3_jj-aJl j j r AJ-uJ Lq (J-^JJSJ njlj-u/ jJS.mi1 ^JLlLlI Jl ^j'-^'i 

*ju* jLjl^j (J*L£ jL^J *Lk^1 Jt SjjL-iJI L$J ^Ul L>UkJl ^) t .t, ill 

y-1 i ii Mf ii VI CjLJ-O^ (j^S t**'i 0^" J^A 1 ^^>Jl ^^ ^Lt-V< rill 0^°! ^^ Cr'! 

L^L>J1 ^ jla j^i 4-uljjJ1 c-j^jjtJI jiuu 7-^Ltol (j-^i f L».UJ I (j£-4Jj L*j^Pj t(jLn)^U 

.4jjIj^JI 4j^JC y-^LuaJ Julj 1 tjlfn I iuy ^U^J <^i->Lj ^j-^ a>-jJI ^j jIjuJ 
^ j J "i t_jjl^x ^jjii. ^gj U n 4 j »iitjl diLflLdliJi^Vl *JajLji ^jl Jj_SJI <dsb (j-^J 

<>* j-xli u^l ,V,<VI 4-H^b! ob (1*^Ij) ^L^^ 1 ^^1 t^l ^L^VW ( 5 J^) 

t3 jj 1 1 nil <— uljjJl ^yd (j^J i^LijLatjVI l_-lJ1^>JI jLqAluJ iJ ic. ^jLuuVl 5jJ^ 
>1 J-a- j oil ^(^j-ljij ,/j^ii c-i^LjLJ (^yjJl 4— ajLi^aJI (j\jl^__SJ1 (^j^jLj |jjS_> lLU j (J-*Jj 
3j>jiS 4>»L*-u^a ^ n u ^jSJj -> ^-^j-^JLu ji Jj_ojLj j ua-j $Jt-> (jr^- c^ 4 -^^ <-^Lti!lbVI 
A^J V ^^jJi 4jjuait-iIiJ 1 ij^b^Jl ( _ t ajjjj Lo ijJJj ^1 (, n j^>1 *(j^j1jjJI (_^aj ^LljI-lioT 

i 4 i I i-*l JL3 jjpJI - La>j Lt>^ ^AJtej Jii! L^jO _ 4 j ilnttl t_-u1^-jJl (j^» 1 1 If^tjl j^JLJ 

.(^LiJl (j^u l^c^jji (JL>» (j5 cJUi^jJl <?JLA (J!L<i ^j j 1 n" 




iSjifrfll Jio'i"i"H tylc'ijiSjjuoJI 6jbT9 ^'iQill j9kJI 



4j_3 (JjjjLqj ^JJl ^>-JJl (jyi^ J-±-£ ^P' '<-^-i* u L?-*- 5 ' OJ-* O-^J '^J ^jj)\-|i-<i ^gj„ unit 
SjJLl iC-tiaJI ^lc j_uLUl IjLA 3^ji p j ■ >>«* 4_ufu Ju9j .^j-aI^JI Uj-t-ac ^^ (■ tUll 

Jj^-l J^stJ Lt^" ^ J ^ Jr **' ' " Lr^' ^h^JLiVl J^juaj jJjLlU ^^jd 4J.L3 1 jjj i^LoLtJU 
4£jjl^4J 4.1"<<i"Uj 4-u>aj) M-^tl 4_ilH 4Jij-A_<s -ij-JtA £)Lj LlA ^-jfiJuJl (j-*-**^-^ » -^p' 

(^jJI 4_iUI o JUb *>$ '^ <ji ^A ij\ n\~t Acj ^lLj! <jl (jlil Va i(J_i_^j jJSLAj 4jj_|K a 
3^_uS CjuLuJLaj <^£. ^..a mu-mi i4jOL2J| j^lu«!I lLjI^JuuJI ^^ pl.4i.tJ I 4_ul ^Jjtoj" j < *> 
(J I . 4_)-dJ.*M >JI 4jJu?tjV1 oJlA jj-oj <-£l-3 (jLJ3 tiD^-J^ <4j^. mi ill J.' ^"' ' »^^ jjljLxi 

4jLLc.i uj^j < i) i Y * * T (Jj^jI j. g mi t ^ » ^ "1 <j<s (^ iCtLoLSlj ^jy^il — j>-l-i «-TJi jL>- 

J^-C 4_JT A^S ^ ljj^o*i jt *Ljl»JI 1 41 a ^L (j? _U V ^ylJI t4 j . n njl\ 4_)1^_JI 

^ j j A a *'jj ' ^^j (jJJ-Ji (JjL^JI jl5_aJLI «-LuaJU Iju^Ja (Uu^> ajJLj_j>JI cjlJ^SLa 

j4l±ULi 4(4£.l (JSLijJ '*^JJ-H (_yJ} J ^ « °H 4_J_OjJ? ^1 3l_J_>Jlj 4 A \ V I T 7-1 4 4.<l\\ 4j (1 j *S 

S^Ij^j LlUj 4_lJ/I Loj *4_pJI 4_iL>JI ^ f^-=tlu tjj3\ ^yJ^jD&iyi wjjLJj-lII a^ 
t L&tj_%£ tiJjJoj 4 i^antl (C^-aj ^^1*3 t4.M < <i 4JlL» c_iLl^ ^^3 4jjjSLa 4_u^3 ljju>.| 
^Jb^ 'f*^1 ^3^?^' Lr-^^ tiUi ^'-VJ ^ ^ J ' " ^ *— Sj-S'-VI jSLcuJ aUVI 1 )j\ C, ^!L*Jj 
<jl <±j.i,>. ^j_* tL_3^->Jl djuk ^ ; u-iJ_p 4 j <a i*S 4_3^ji_ j <i ^^3 (JlL^-jJ (^ JJl 4JlL!I ^fj A 

j^j't* a Olj ^Lqjv (JSLcIjJ cilu'fcj ' j <>** > ^Jl CjL*KJi jaxb 4iiwjji3 ^Lj (-LUj J-*jj 
4jjJj V 4j1Jl> Lnj_3j (Jj il_uDL>. ^lt< (JJ^J Lr*^*^' (jr^^J^ < fljS 4^-*^ c_lJ>oj 
(JL>J1 4_j^jlaj (^y-Aj _ 4_jJLj 4jj>-jja ^^J t \$<n a\ cltl 4KII j^>-1 i—x-Uj-l) ^>-( J'^ 
£4j*-cl_Hja 3jl>-j (JSLcuJj L-aJLHl 4^l^m1\ <:lj^>.| Jojj 4Lv^_a <_^jLj _ ljuiju j-IlS! 




jjjA (_yjljU JJ-i3 (j^ Uj L^* LlJl 1 J.L"*- J'-L-JJ ij*JL^J L^J * L-° ^-5tJ (^yi^- * l'A-t-. J >J, I 
A^j-LJ>Jl pj^ , <Tu <i ^^^ <j-\JL<iL_»-H J*-^ JL-3*I f'J—U' tlillj (J-^J . <- i.LU-JWJ AjJ,J„ aJ I 

^joJl CjLst^-i-^J! 1 (<t ^j JlSJ :4_jjIji^11 5 j k,xt\\\ c_al mi'l^I 1 <i <^>lj J>^J l£j mi itl 
L*_^j3 Vj C«-<<i jt Lgjj 1.. 1 fl j 3 <_jjJiSJL1 4JLjJaL>> ^jJu Vj i4_L.a-all L4I4 uaJLIj 
Sj^jlXI ajJLlaII 4_Laj^>. j^>-1 (qJL^ lJljusj^ .<jj.,,C.t \\\ 3L^>Jl ^j JUI LLiLsti-ucaJ 
jfllVi t4_jjuaj Vl 3>sLil 4-i£.LLuaJl jLa^^Lj Sjjjus 4 j mi" L$JU - LJL>- . UjJLjI t>u 
^jJLaJI (j^>t t 7C-U3JJ L*JJJ tS^-J-LSTI jL^jVI ^^Ajljj ijLse-jjIj diLla_i_>Ju 1 ^ j *^ 

. j^yJoL^ ^»Ll1I l_4jL>*]| IjLA ^^ jjlalll 1 JLA CjIjUV ) Lu3j-*_4 ^ <^1,.rt<iij 

^^lc *L*l*Jl l_Sj «"< j 1 n J ^JJf. tS^jjJLl ia-aiJl dJLA ^-^ j^Jj t^'Lvl <jlj }<L>.Lfc 

jL*j| (jja ^.oTtnfi till j Jut^j '(jfjlj^t ^joLJjjJI (j^ ^jjj'i/l j-uLj 4jJl ^ ff n m n _ I 

aIj^m,! Jjal^s ^l 4_uJL>JI jl^l ^U^JLJ Sj^ll 4jLjJ1 <t ^^j 4JU3 ^j! 

aL>JI jLfl LIa ^j ljJ*.] ij* L^jIj 2LJLiLaIL) jJiJj V jib Lo ^^r ,*•„ ^ >LcLfl 

^<i mij Lo r-l-jjj (jLuiiVI jjjlL* (^ (jL^ I jLfl . 4jIjjj_a 4_l1jj f^^Ljj c?'-^^ *1jjlJ! 
jLa i4 j^li'ia 4\^jj 3jju*_a Lai Ju*t L^j < t M <^jt Smart Bomb 4_^jJ! JjLliJLt 

4^jj (jyJ-JI «4_l^jJI 4j^jVI» ^g .uu La-C tjj)*!-^ j ^..m ajLlaJI JLxua ^^ ^LaJaJI 
jjl (jr-uu I Jufc-j ij^jjL*. jj-^«3 ^l fj-^J OJ-^ (1)^ I g *^ljLA? ^\ 4 jtftl m a 4 3,,uj 

aiiai cjU^ui ^ :^u L>Liii ^jl^u- jL^^u 4.;,^h ^uji ^li^i 




iSj'ft'l* J .'«""" nil (jin'^ai^ioJI 6jl37g u 'iii"ill jgJajJI 

♦ ^j^xLa f-£'JJ 4JijJL>. ^Ji (J^jtlLJ ^ u nil Cij^.uif. ^J] r-Lbt-u-u 
1 <j,j fl lu'i (jl (3^-** <jr^ *^J^lx >JI £>j9 pjj J_ >.jj JL_£ 4J1 ^.1 ^ UH £>IaJ - _>■ 

^3 Jj*ju 1412 i5jj <S *:Lj_Jil 1 ^<r. l_3j_«j V LlIL>> Luj du->- tjj lnUJ Jj ff" KiU 
pjiJI ljufc < J^^- <LJ| ^4^ (jl^ ^LjJIjj t^'ui^TI jjiajJI (_p^lj_« (jji 3j^_uc <lL».j^a 
lJufcj t»LaltJ1 jjS^ij lij d>^J iL r^i>^' (Jj-S^Li-uXI (jyil l^_Ui-u_c fjijjS j 1 11 CIjujjXI ^j^a 

j g 1 1\ 1 1 dj njl_cu_J^M 3^2j JLt-j _ (jI^JLl c.<jl, jiij _ Lk^_oLj ^_^Jaj (j^u\ i-udj— 4J.1 
fdal xli la 1 1 ^LZlIIjj 'S-'i^" - ^' U.' *"' ' "^ C? - ^ <C>Lij->Jl dJufc ^.kn t _a 4-uiljJtj JuJL>ui 

ojJt, jj ^U" ^ys Jj^il (iL2JLl (^ <_JjjJl 4jj^V1 CjLS^jI/ J jti" ulIihj t^jl.i^" °ix\ 
qmj^1\ CjIjoj-uJI J^L>- I4JU j_tj^ .IJlc ^-wiJI Jl3 4jLj Loi^- i3juJj>J1 Cjlal miXV^ 
L^ja-4-L*iV j »." mil pLajjVi 4jjj t<LjJjjJi 4_ju3jj_AJ *_j_llull j< _i Li"i_ui jj iSj-ii^VI 
^1 Sjj-iVl (jj« SjuJUx p IjjV 1 g ,'Jj-3Q Cy£- ,j%-c^Li CjIjli ^1 oLIj 4j-oL>.j 
tl^J fj^C <-<->■ p ^jj^Jl jj^alj^ajfl <A] q-&$ t^-j-ajlj ->Jl CiLajJUJLI (_ylc- ^Lu C<.g^g-,ua 

pijj] fdaji— xsj «j-4jLbjJl)) ^^j « <j?*J— *j\ (*-JLjlJI ^^ ^-*-"'J JS mii j„ .u* "<Ju ^-Aj 

4JI (j-^t <- t-Lr, Ij *«oj tJ*I^jLj») o^J *J ^1 <^»j sJl ciuJjJI ij^sj — «J U'-kj — "^^ 

I JiSLaj t4*oLaJl ^jjj-u,i tJ I CjIjJ i.ull J^L^ (JW ,, ^ , ' ^^^ Ur^ ;*-lrt.**'tl (j^ PjJ ^ti ■>"( j hi 

tJ ^^ji a_ij^i (j^i>-Vi <>c 4jj|_uJ,i oLlh>ji iaju t>c ^jijji oLajiai jLa 

t^VL ^g^ iMt)\ *ytt>%l\ p J^.Ui d (jjft ^J^J^' J^I^aII <J rt J'^'^ d>^-^ i I JSubj 




i \^->.yL£. ^^2. JjuJIj *LuIjjJI L ^a\j^i % ^\ ^jla^>A 4 m ml I JjoI^uJI ^LSj.jtx _^ 

.(J^ ^L^ijVI » <i"c»fcU (^ ^ya- (^iTl «_i^3jJl (j-i-MjL>iJ (JJjJfcj 
4_i1jLSJ 4 rt.j,.uiU 4J3jjlU tc_lLu_u m£Jl)I (JLojjJ {£2 Lr^JJ"^ (. <j^jIiJl JuJL>u» _T 
(4_t_J_5J1 lZjujJJI^ *aJJ| < W, t i >i S i4Ju_»_^a ^palj—dlj 4jLls3^U ^j^.,^6. mi II cfllj 

4j^_12) (j.<t.t.uj La r'UJu m£j mm 11 aj u -> J I ^e^im ?r <t i uj (jl <=.\ olttl (_>>aLj -^ 

l(_ylj L«J (JJj^fojJI A J) ij^II 4£jJLa JX. AL> H t n (jyJ-H jljjlsz'l J-LA>» (jSL-OJJ 

(jj-dl^Jl <Laj m -y jl <<i*ij JSL1 jij^J (jl jJL9 I ji t^^l o" -vVl JU-JLj-aJl j^Ia _ \ 
Of.\jJa]\ j~<a ("lS lij 4-udL>-j '^,*, jm 4_L*£, ^i& jjijj Jl9 jajJjaII IjLA S^ljjb (jLs 
t<Gl j -v -ja Sj^-LLa L p*lj-j« (_yd <LSljju JlS ijjld^j 4jLuo^1J (j-ait-JiJl 4-jLL^ (j£. 
i4_u£. ojjlC Jj (^i<V*t (j_a dllj <_ ? i£- <— «^>-y L«j iC-JLnJl (j^'j-^I^ t jLLsj-luJI <_p3^0 
<La- i^ill ^ji^. (J-ojLjJI Cj\£j-lZi i j^sL^j3 J^Sj t La 4S^_d. ^^ ^ ^jlnj (J-*-*J *J TTu <j-t^ 
ajjjjJI 4^_t^o jl (ciiJj ^1 <J9uIaj * I^j-uLx u^JJ oJUu L$J V LgjL«jL3fcj <LjIaij jl 

^j^>-> iii />jj(3j q^j-j o^ i4_LdsL>JI AjLi_>. j^y^ L^jLc 4j (Js,.uij jls tLo ^ ^i ^...("i T 

i4jljjjja jI^jjj! u_3jjlj ij^> ^j^V r*iit I (jl ?tr^J,l ^j^a :^ i n.aJ T 1 JLjjLi^aJI (jjl^- - T 
^^yl^, _ 3jj^j-uajLi _ ^jj 1 (.u Jl i L&l j rt r Jua^o 2 JL£i 3^-<Ct* n.<v ^ j "■*' ^j'^-* ( -Jl tj( (i 
_ tillj JL^Jlj _ (^JJl j-^^?l itlj in rtjtl 4jL*jI a^I rt" Jl£j i4jL^>- t__ulj_>. ^-Lju -v. 
1 JLA ^jjft LulSjj (jj < ii < (i Vm 2^ ^(3^^ ^ '( j nj J^t- 1 cr^- '^- 3e ^"^J >^J^ i' j-la>- jJUllj 
A-uiJI aIjujIj <J^U1 fftJ-iJI 4J-q-lA J1d ^^ 1 o j t n Xj ijLseluV! jl aIjjxVI (j^aie-iiaJ 1 
J».oj-{ i ii tA jjLtnll jiiiVI 3jj| J f L<-u*i1 jl (^ ^Ij-^ 1 Vi t5^ it£ <Lj>-J^ (jyij 4-LJ^.jjJi 

^LUL.^ (j>cUI (>^ jLliV 4J^UJI Sj^i JIcj T^ JSLjJI) ^Ul jlL^I 

t _ jr Aj 2 I 1 1^ jlr dj-LajjjJI ci U" ... j V jt£ 3juJL>- 4}\ ni ,<i (ji'Wmj UA (j-^J tJ>-c~L>Jl1 
j (^,,-Tr ™ ^L-uJl iJ ^ CjjIS c<-l>. i(JS*S ^LjtJzi .*-j»T(aJLI (^^ 4j i mi <n CiLajVI 9'^J r ~tt 

t_(jL>Jl Jl A c\ (jSL^J V iLlAj .<lUj mi j It <->.J ^ji^. (jju-L>JI jl ni'lVI (j4Jj-"< (ii 

i _ r S 4_o1j)^Jl Sj ii ("ill ^j^ JLj^ItS a CjLaj U oil cliLal JuicJLi_ol J^a (j^^J L<u "fl ij^>-2l 

:( jy jVl ^ \jbj i^i^w (j^-Oj J - ^-k J^ - SjuJL^. Cj^La^i ^j^ tiJU jrj iAjyLpJI 
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. ^U*. ,„" t , t -,j"k. :3l_jj>JI (^ylc- cA»LoJtj 4_rt___Jl cr- - clr^ LUJ\ c—tlS^ mi _^ 

jja jl^Lu ^-^ <.,1 UH <-^L_*J SLiSIj^I Sj__U5J1 ^-Lc ^MLVI SL^MI 

l_xjw1_«-o (jl JLSLZu £r^~ t 'linU i _^a3jj __Sj__uj '<jr*'JJ S'J r t-»' -^J^J f*^^ 
Jlj^VI 7tJ>U ^jjt < ii.l 1 <__flJl£JJ t'-^J J t 7l~t < (i t, 1 ___! ^^Pdj-^J <_jLi__J JU9 c_xLLaJl 

4.i ,,m!Ij Lai .4_u1jjil CjLojJLUI ^^Ic £>U_VLj o^l^l CjI^jJlI ^t 4t_M.il 
J^ mi t j miVm aJ 3l j ~*,\\ ^lc _j_4l__11 3j^L_> u! - -' *^J-*-^ Lul t-o"i y.o <_--Sj 

C_9$_i_u i3jUJL_>JI <Lt,J_»J( ^J-uljJS C*Jl_£ llij 1 -t J *3 (__^_*J 2 J < Jl_*J f-L-lj 
ij-i-T ^ma ^1 c_*j*o -Dl-Vi'*- a (j-Jj L^JL>oV jljJaJI £ LLuo or- - ( ^* '^" 
5jJ 1 ~.A -Aj.LJ t*1 £)i ^SLcJ (jP-M Sjj l^ll ^LjJjjJl CjL^ iufl *>Jufc £)j (Nj "w 
(___! 4__*__jj1jJ1 (3j__uJI aJLA jij— C. (JjLl-jJI ^j^-JJ (JjL>u l_3j___( CjLa_i_uL>Jl 

(JjJLj^o ^a j j -^Vlj JjVl L^_£j__ (jl (*•( j-» : 4_i_-^L_a V I j <Luj^jt]| JjJ-M 

fjLJ JL_« <JtJ__jl <___£. <^y»llJI pJ__bjJJ (jl (jJJj ^jjl L_3l___U q^q <M,t £Jpl 

(jij-LJ! c-tjl ^j <j_fl * * * "' "■*< (jl 1 mUt <—-j-j <t- j_Lcj iLuljdj i^s f-j) j MitLj 

4Jt mi<i; fjL_u (jfj 4 CjVL>JLI tf Juk <___* Mj>-3 LUj_ji ("ft U^ ^-lll m£j-_-_M 

t4_ij^JI CjILl>iJI i £Lll<ij (j-* j*-* "feiltjuj ^jl JIjLstlL-y tj^J^ ' ^J^j" t_jl_ij__j _Y 

% \-A ^ysjX 4-ua^X. QO >j-<-< 4j1 i<Ljjlj^Jl 4jj n m< 3^1^-3 JlIc CaxjJ ^j_a Jui_jlLl-jj 

(jl JL__HuC.Ij t4_j-L__aJ1 j___1 p jg" ^' ' 4_jj'jjJI 3^ n mi T 1 <_flj[^jx a»a ' d "" J a J 
^jaJLse-lJI dJLA (Ji-4 ' .It^t 7, j U , >> A ( Jj__j__J t | ^_3 1 ^ <«<ii ^ J 'yLm Li_4_CL^_c 

c-u-lJ t 2USL>JLl <_-Jj J^LUJI iUL- ^-3 (jj>»Vl j-*.1 1^*Jj ju3j ^.nj^jJI 




i5jj±uJI J i Qi mi nil ^ic 6Jt9gjLoJI 1 jliTg Ks &ii\ j^hjJI 

Jl AUVl 4^1— ^j J^ ^ ( r Vl 3 \ M Vl) >-^1 ^jJaJI ^ <>-! «G| 

tiiJj <"t Tnj i a j ^„" t « t. \ $ 4.„« A <<\\\ 4jLljJ1 (jyic 43jJL3 ^^^ j-J^ ^ ^H^JJ 
^^JLj (jjJJl ^yjual-iil 1 L^cJj_n3j 4_uljjJl 4J_a_i_£jj ^j_ £. < 2i liuSJI J.«j 

*\jJi j k. 2UdL>. i jljJs>U Jlj^oVl (jlaj-Sj ^yliJI cii\£j miTI l**l" oj9j _£ 

t ** U (3 ^ -*-^ (_^a-*-aJt 4_3b_lI<j Cj-jLS IjJ ' t* ^4 JJlIoJI (J^_j-3 aZLu^jj j 4— a j i j -v. 

. «3j^>Jl 4_Jl£.)> 
^j^^*- '"■* ^aJLjj>Jl <_a^>.| 4J&jjua ^jl Ufc^SJ j^jLtjuJl joys Jfl ^Jufe <j^o (^T^-Pd^ 

4 r tidj CjLjJLjso 4jL«u ^1 mi'iVI » ^ "<„■>. U (jLfl ljiSLjfc5 . 4-ul mi'iVI J^LMI 
4 j j 1 4-aJ I t-u_))j->iil jjj « aIj ' ^J J** Lt^* 4jjJlaj JjJjlZu 1 4-J-& 4^l^^L>- ^LLaJJl 

«— aLJuj^l (JL*^3 (j^j 1 4 a,^ 1 • 1 1 (JijLaLtfull^Vl ^l^t^ L^j <.*"«■ i" (^^l 4_uL%jVIj 

^jja i ^ ^" '"J * ^*J^ *— ^> j y U' ? <Tt'>tX,\ (jyl^. C-<JrJ L^jLiuaiaJ^ ^gj mi ill >j Ij^ll 
tJ ji^i,^,ll a i^jJl ^\-i.ti-5c-ll ^jJaJl (_-<_) L>J I ( _ T a 4 t..Lnl jJl 4 j i U 1 1 CjI 7i j <ln"ill 

AjmJY f9^MAJ1| taiUUt§ (ftfcll :ML«dJf HlJ* 

5^ rt Mill 4-j-il ^tll 4_3c— cujJl j^J— 1^> Ci ri i mi (jj-jJi CjIj) *< mJI^ ^ ^ 4*<)jl ( _ T S 

4 j Mil A-mil Cjuj-" mi U .» .t-,,4 >■ (jr^G- ^-^^ (JLl.^- jlj ^jL^uJ^U 4-jj1jjJ1 




(j^a Jj->- 4 <n rt!1 a Jl&j Stiijljjj_a ji ^Ijjj-a cilia. <u LgJI j^yC. JU <ji 4JjjJ 

J-uoj j_s (^JLJi JjU^JI (JjUI ^jpl ct^ 3 j r.jJI La*Ijj L-1S3 ol^jjJll LiliLw 

4_loL>-j 4_jjIjjJI S^^SJl <_3^-»»V LiU_3j-*_« (j-^ 1 ^"Ju-lju ^JlTI 3t_*i^>Jl JL>. ^Jj 

£>c f 1j^o*VI LIjUIjj j|juuaj-i-uLi ^jLu £^0 Lutj JLOJ3 I JSLaj i4_<oLLl1 (^JLcuJI 
(_^-ait-JJl (i^j_*iL) 3^l^_iJi dJLA ^J.ge-1 n*i <jl Cr^- * ""^J^"-^ ^> Jt - a L^Lp^? ^JJ^ 5 LP 

(j^a <J^-cu <_£L_>J 4jjjJL1 t_3j^__>- CjL_-oIj — 5t_j — taJ jj^c ^-llj *lj-l ^1 (jl ^ *< t j 

pj^uii^a ^j^- Vjj-t « a 0*-^ iS^\ OJ-^'J Lh"^*^?* LTV j'-^ L^ 1 -^' f'^J- lLia ^' 4 » j,j,la 
L^ cAi^ C^- 1 ^ 3 ^'^^ L^dLH 1 ^ Cr^jJ' i^A' ^-^J Lf>^' fj%^ 

olt Ijj jIjl <^L ^^JlLs^JI i \ ^ » t, I aLj-^ 0^*1 0^-3 ifjj—uAS SjIjJ 4 j h j *? 
ajJLl^U ^^ojSLsJI ^j^.miU (jjs 1 <^>ji J-q-c ^jjl Craig Venter jJiis £i>^ 

jj—3 4—^ (^aJJ ^jJlLsjJI JL-^-jlI,! SjIjI »_fl (Jjjls pij i-o lJL -*^ 4Jl£Jj i (Sj m - ^—^^ 

L^J^L^ {yij iLr Aj$j>J\ £jj m, oil ju^^JI (j^LJLl oj^ (b-J^i"*) Celera 

jL>«jJ (_2^ w ^J ^■^-tl <uj^ mill (jJj CjJI 4^jLJ9 4u£.^-mJ Aj) M ">t.tl 3*;lj-a] 4J^_mJ 




^jj&uJI J j iJMi.nl I ^'ij^gioJI djtfTg ^IajJI j9hjJI 

LT lc (4J3j)j "i a j^j-g-) 3jljJl>- Sj£Ldj (jLuVl fljJLxVI 3*1j-j Iju-« 1 fljlr a j-^j 

aj-Llj>J1 (jJ^LLaV pijuLi^VI oUljj jljuuoj <l_jjjjL^ <J^->- l£>**' ^Lh ^ < <i .1 ) 

4_*oiJ9LL<j C >>^*- tjL ^J iSjjJLJtjo 4JLfl J ■ ■* jj-a L^j T^-iLLI) (C^LstHUj ^j—tTLL-J I 

4_u=>L>. lLJj_1j ^^ 1 ^« '^>" t ^j 'j-*-tl 6f.\jJal *L>JLlII L^jLajJUla (_j£ Ccj-go- Jl3 
^j^ftj *_3.S Juu L^j SjLtftiTt-t-uVtj L^jJJ (J^i^jJI ajj ^jl C«.L>^-Tl Julj iCjLaal*_*JU 
JL3 4_u1jjJ| CjL£j miH (j^n <jj_3 J< nlLjj ti_>L^> mi tlj jl>flVl (j-x .Ua^i 
SjisljlU CiLo^UJLl JJ Jjusj ^^J JUI «-fljG <jt ^JJ <L>.L>. Ly js l^Mirt'i c^>JL>.j 
(j I Jj-9 ^ cr >a .3^ >, -^ />^*u ^11 Pj^u"t a <jL£ uiUli JjIJLq^ 4 lj..xlj mi 4S^ji m£jJ 
4SLi-lu (^^ (j-oL>- J-Sj-A (j^- V3L3 Vjl 1,,^ j\f. Ji^> TteJ lt-^ c_>Lajl *J,I ff Irlj 
(lj jlj mi 4_^j-J/ dUj ^ Lqj) 4_JI Ji-JLJ o' ->b' t>° ^J^." mi j C*JjJijyi 

(jl jm> ^j>^ JjL^ ^j . Jl^LiVl i>o JS^ ^L Vj L^j ^.CpfcTJI j>*j V 

-^ L?J-^' A > Z ^' Ly^ -^^^J-^ Cr4^ t 1 ^" UJt^ U-* J^^ JtH*-^ *.'^J^ 
AjLir" Mil LaJUC iuiili ^JS JL^xl A a % t ..J ^^ UJ- 1 6"° f^6*^^ '""'^ p I U" mt (jf 

£j\ L.<jy.j J(>^^' ^m> ^ysj i Express Sequence Tags ^ ^ > nl Su-^Li^ 2L5j^Io 
(j^& j uj-13 i-u l—4->] (fc|, j ^) ^* j ** *?•' ' Ll^J— 4 QjSj mi cj! 4jJulX1 ■ '^ p^LLdVI 




f. h .l" 



(J-SLAjto, 4-oJl <toVI t L r ■>■ li <_3.UI 4 j <.o *" tut, I L ^a\j-^a % ^\ Ju>-V JUJLa 
.^Uo^uJI jl (JJL^M) J^j^ ^Jl 3 j.nrTb JUJ1 <^A U£ ,«U *1jjJI JsL^V 
Ju9 *(JLa jJL^-jj t^ i; i->.rjL>-t«j j f. L<iLr. <jja cLljlUI c_alj-La| x-Ljys*. (jl (jVI jJljJ_j 

l$L> "' .'^ aj-Ll-skIJ 4_jj1j^JI 5j. d ,<"iTI ^^^ SjijIjJI cjLqj.U.11 <jl lt^ uj ^ * " J 

JL%_j diLajJUJJ OJLA (jV tlUlij <4jj_*fu_J( ^LbV LSjJLJoa LuLtuuj LSLLo UJ^" ' " 

(jl JL-»-2 (J-^tJ V t-illjJj * JLjJl_*iJ JL^>.| CjU (cJj '(JjVI JuUA 3jlJ^>.J_jO Lgjlll 

JjLjj^ J.UU (jl jiLgJUJl ^j-a «-Xjjj ^j-a * jLV< <„iij f« (j^-Ij t(jJj->-VI O^^ ^ S^ ^ " J 

<-flj**.V <— aLiiaj (jU tdJj ^-jjj i(jjL*Jlil Lg_»l\ V " <«1 < q h v ^ Lgjlj-»4 ^& 

(jSLflj Jl_j9 (^jJlj c^ 1 ^' Ct^ J i J ^ (jr^! L^-^J-J J-^ S^^-^** ^JL^*" ^AjL?^' 
aIJc^xuiV 4 ->■ j"m j^jUH £J>I1j l£.Ajj Cr^' SjiLaJI (jf ^f j^LaU <iba I jitTu-u 1 
£JL& CjjLS ^J (_ylt>- t(_^j-S^-A ^>-al jA 4_i CuiTtS ^_£ JJl AUaJLllj LoIjj^jO <-_3jl^1 

jj 1 <) j g (J^LtdUjIj t L^-al mi'^'Lj Ljjl>.I aLS J-^j i LU 4_3j^_*_ja j-j-c. caj-^VI 

(jlj 4_t_LJl A$n\ (jl ^^1 Q '"*'*• t"n frl In" i iil^g £JuJl>. 4_la^L£ 4aJ LjJl>»I (»Ji_4-uIiSl 
(jl SjUJ—^JI 4JlLJ1 ^ K"j (jl (JjU>. ^jja (^yl^- S- 1 -?^ J 6 *** t^-J-jl—«-t^^U i g a J nj 
jLjLj t t'X 1 *J L^jI Jl£JJ,1 (j^° c?-^ < ^- j0 >'-:H>^ 4_ill1j ^4-LuL^a L-a^j_uj ^^ 
I JL^__^ cil! Jlj 1 ^ 1 1 ^ (jlj t Jl>- V ISLLa Ciu-ujJj (^ L<j^ ^ am (jl t_j-*J i4j^_Juj 
lil n£j— >■! (Jl > i*<'Lj JL_JJu>- (j-^° C<1t ) JL^ 4j^_jjuJl 4jJj_i£. (^JLj^u (jl ^ It j 

.4-x^m-w liJMidl jl ^jUu^VI oJ>Llol (jru LfljLfl ^jl V 

juu ^1 * ^^V ^jlj^^^i ^ VI L$3-sVfc> ^^ nijJI (j^LtVI ^ fdj i( JL*Jl 
ct^J^ *J5 _jua '•*' **" ,' '^' t*>^^ LiJJj J^*j jj ^ mi 4_j_iL*u 5jJI ^— flV! (_yi^- fo."SC" 
^1 .hTmhI 6^^i *^i >^J ,4-sL^ ^jVl ^L^l ^ 5hh^ ^jlh" <^jLiil 

1 ^Iq »" (<tl (jPil 4_JLilJI duLi ULj .(jj-aejjjl 4_«_aL>- ^^^ ^gj-z*.) 4_ojj>Jaj ^jjjs^^ 
^i^, 1 ^ a j j U" t 'Q^j"' ^ L_ <j^ <4__La1j CjljL_>iJVI oJUb ^yJI (Jj-jus^il ^LqIaJI 
4_usL>. 2>jJU 4_j_±iaJI ajj.U.1! 4_LjO^L-uVI SL^LiiXI '-« ^ ^ Ja"°t <(jLui!>VI ^LwuJlluiI 
Jl^j ((JLl^ijVI (jji^- CjLj-LSljJI dJUb (_5J-J-b3 (jlSLal J^*- ( JT ^ j )-*iiiJ'l (_^TjJI <Lcu_sL(JL 

r^j-L La L^jLjjud^j i^S frLv 




^jjliuJI J i aim i) 1 1 ^'^aa^oxJI 6jLjTg ^j£jJI jgkLJI 

4_ojLL> ^_j (j_a ^3'i A ^3 i ^-^^J) ' ^ ^ 5 A>^' * i ^'- s cr" 1 0^J Jl *^' *-^j>^' d)- 4 
tj ii " r,iU Lr cL-^JL^VI J<j $\\ 4JitL>. tlU Ju£j t(4-ic <.»*i) 4^fcl i mi? ^j-a 

4j^_l_u2l (J^Li-gJl^ aL>.j21 LJ^LjLOJ C-JLljU-1 2 1 j CjLjIj-flJI (J-U_(_uLl ' * '--* •tlj, 

4juj_^J1 I ^l.v o "<r I L*£j i^yjl ki'iVI ^.jjLllI i^Jua ^^-ic. 1 (jjlr i_ajL«"U 
oM^L^JIj jlj^Vl ut>j ^>L^lU Uu.U-1 *oW-^ >^l— j 4 4_l^>L^V! 

(4-alxll <iL>.LuJi ^1 Uf.^ ill Ci vr i\\ tj-jLjj '**'' ^ j '^ (j^^>0 (jj-i Jij- 3 ' "-^Ji^-*^ 
?uuuJ ^i-3 . aI^>JI ^_as-><Jj (J^L>J1 j^ Vil '. 4_tJj_JuJ1 3Lo-t^a>j ^1^ j^qj q) j-£±J 

Qja j At r j-jlj-Jt ^y^ CflLaj ia1j_ci 4JL<_u {j-a (J^l (jjJJj^ <-i L?*Lg: JlJjJ 
^JJ^^ 4_iL>- ^jLj ijl>-^ 4_ijLL=u^_j_1I 4-o^.r^. 1 1 lZjj^i r^l Jl^j ( Y • * V ^j|j_j_a 

4 a- ^ ft! ^r-Uj-i o!— ^ i jSL/bj <aj)1 *1 T ^SMfy iJLI t-1_Lj>J1 j^ jjL> J-^J ^ 

x_tdu'^ ^^uLSj tiiLLdij . lLLj^-S j ^jj) .uij 1 j (_}^£ (j-* L$J I 3^-'' (^>ia^aL>Jl c-aLiiuJLSV 

tu-usI (J-A'J ^L- fSLi..^ i..k,is>\ t _ 3 UjJ Cj-JjLc IllUL :(JjJ9lj S^jLjljj 4_aj^Iaj 




L^Jj-4 ^j L^-^' -iL^- l£>*J ^jl^"ilu L < ^ J I tZ*-lLr/*HJ Jj-aLili t-jL^jJi (_^bj-*J 

{j\ Jj-iJI 4-"-?^ 'Cr^J-^ ^J*^ CxjLs (j,jJI <l-j1 jjhTI (j-*-" (*^Mj Xj <"-LaJLa ^jj-tJI 
(j} ^jjj <_ r flj « 4-±j mil (j-<s ^-i t !? f-j-iJ JdL^ti^ 4j-al_i. 4j_*_aI 4j LLtL^tJiM t j P >i 

^1 H,r, ^.V c^.v Vi m.I ^t 4 A±\\ (jLa (JjJJj S^JU ^jJI Ijla 1 iUj 

4Ju^#Lc m£ JJl j-4jJI £->i (jr^J-^ ^ <3 '° <~i* m^ (jr^ 4-tLiJl ^y*-^- P-^>- (*J ijL^ 
iLlii 2 \ 4. At j * j (^ llJ I j-flJtJ \ i In i njZLa J-*J i La Lc \ Y ^J lj^>> ijj^ ' ■ ■ ■ <* (JUj J 

^_dLJj_jJ j 1^. o 1 i ii I Jj ^--^ ^^A (jJUjJ 1 ^ "< 4^Lg. (j^jJI C-^-gJ^ Cj 1 jJl4.*J 1 (Jlj 
.^JJjJ 4^fcl f i iO (^jjS c^-^, V V "r f fil jjrJ-II 4 jIjnH 3ljj ^ * : i ■ n~ (^JJl SLxjJI 

« *ta f-r *■ 

X-nirf-Liit,! (jlj_J-J>Jl 4-Jii j » j .j-u (^JlII ^ g atl |ji jji IJuii 4_ja^g_9 ^>^-<-i {^JJIj 

tyi < il .LLJ « jfl 4 jUfc (JJ& AjL-3tJL_ui3 (jj^JI 4_xL>Jl ^ ^ *—A tjjJcd UOJiLliLi-u 

t Ij-j-loJ jjjjSLxj-u ^' ".~ ■ ,.VI 3 jl «r ^j.c 5tjLLll jJ-olaJI j-*i^ (jL3 LaLc (j^-~ iiJ 

(jl ^,-A <■< iljg o 4^r jrt -V J^JJ cr^J-^ 7'Ll-ujj-i_u I 4^1^ r ^^ j-ljSLII (JjLll IjUk 

< r c-atj 4 — b! J,j 4_LaI=> (3J>J«a tiJLlJbj t 4jL1juj ^^ Jl^j V Jl ^JLt I,Xa 

jjl5lja| (Ih^J t^i m)'i ifiVI 4_utL4 (j^c 4j*jlo1j Sj^Lfl jj^J] (J-t-caJ cr^ 1 L^jlj'i'k.l 
tj^ yj <j] JpJ-3 i^j-jlij-l! y^l MiiLin^Jl l-iI _i1 o r ^^ J-^^ J*% mu <J a! j ntl 
i-ijLxj (jy-^lj |jl jJ^Iujj » j j r >.}LjLJI yl. f fi f*7 (ii J 1 CjI j-Lt.wj ^.q i ii j Lj-j *:J_lII 




^jjwuJI JjQimoll ^ 6J1S3JU0JI ftjb I g ^1 frill jshuJl 

£J_JaJI <j_4 J»J^-*J (^J»J>. jfl OuIj-_cj>JI (j^ t) ^ If. Cl<V1 (_yll> H.i'l Tl,< <lV1 

. (j-Ct. (-aJ I (j^a tlllj-JJiJtJ 
• (jjlui La y-1 mill nVl CjLjJUx (j^a SUulJLI Jjl^dJI a-AI 0^3 

(_£JJI Lul ■»,< hj j-<a-J r-L-uTux/l LjJIjJL-uI iJ ^ *.\.<s\c. (j*^l (JjLs&j^ tCt-ur^JLtl S& 
ljs\.* \ t\-jjj-jlu-lm\ ^^3 lj_5t-j>»J <jl Jljlj ^ ^Y"\ aL_ £. ^^fl 4_L* j-*J J-^' Ur^ji* 

I Jufc (jl ^yJj 3jL_miV! Cj-otJj . l^Lj^al t_jj_t*_j 4_ujjL-« VI CjLjLJlH ^yfl S J j. -v 
Jl£j iSj^-Lj.-^ Ijtlajvl (jLl^-VI <j-^-*J (jr^ ^j-c-uajj J-iJ y-1 i«u <uVI (j^o Pj-*-^ 

lLUJl£j t^l JJtJt ^^ Lfral.l VimiV CjLjLaIJI jl CjLjI^x>JI y-l <»<" miLj aLulII -^ 
4_j-<»Jfc? <jja j-aVl IJL4J Laj iCjLJl^-L^Jl cdJj lmU ^ 4_<ilL>JU SajjVl r^V 

JliJl £M~lo[ jl JjJUu (jlS^al JL>Jll I JUk ^ J^-M? *<,.^>T1 ^ aJ 



.1 <.g» 



^Sj 14>>1 in To ill t^j^cj, aj 0^°J * L^J"^ y' *^atl ^j^ he "uW «Luiw ^^^ja ^Ij^Jl 

Jl j»"lj»Jj ir niTi <4ili (jl—uujyi (jr^ 5_3j^_jJLl ^ j f 3 j Tr <ntl jLLxxVI -^ 
^ J^lII I JLA 2Lfl>JtIj t 4"i -v .nt djLUJI 4_uljjJI CjIj rt UTi ^ 4jIjJL^I 

(jj^l 4 "SB, J ^ „<*<! „!) I (j-* p^J T'l rri 17* tu\ i LLa_>JI (JJ^-iaJ '(do (jl ^1— 4-1aj1 C-dL_5tJJ 

(_y.» .u^t l_4 ?r ^aiTL^gJ (jl (jlSL-aj ^j^ (jiaX-jJI (J» L (.u-"jj i4_jj^_C 4_uljj CjLJl-us 

* monsters r-l uiaS?l jl Sjj^l ^a£: CjUjISJLj 




l§JSj-£ V Jti\ 3 ^,„m ,,.Uj Jstlj o' d£*e cr^' ^i"'rt;H jUai.Vl - r 

C-uI Qj*^ **< ' " I— oJ-ki^ j—&3j j i\l cfJu_>-jj 4_5t_i_u_» i^p CjI JU CjIjjj_u JLjljj 

uLLi sj-Jij Cxi* I ^jl—£ tj^-^u <j_=kjI jj-t-u ^^y^S N4 — a: — «-uJL" — LdoJll j— j— c J ciLL^wajj 

4 J C a-l ^C A^ulAJ ^frLniTlJ Lub^ (^J^Ui-R-I) ^j-jjj ^^d ^jjSTt-m [4 ,A i nUxu.ll j 

3L>LAJI oa$* ISL^-JI jiiJj ijr)-^ I djitf* <^-Jl uj^" < « ^^lll 4 AtoUJI j? jj t miH 

LJJjj t ni ^jfc L<*J3 i l_Aj^a_C £y* ^jJj oMl ^^ C-uL£ LoJut£. ^l?L>j|j Vj ^^-A La 

. ^£j ux i 1 1 ^J ■ *" ...11 

4 j 1 ■>■ a I L-jjJLa L— J 1 j) ^1 >. j*l 4 ^3Uj_j a I L_4_>-j ^)L_i| ?-lj <_u (4__j_>.j^JI 

.^LjujLU-u^U 4jJ_ui> 

(J7 £^j^A\ \ q^s.^ oh^ Ly*J~*^ *^p' i Mm' cjVL>- J j rt"mil,l (jg j^t-^* ^jpa iTSl^lJI 
^jL^J L.I jl^ 2u_*}L^)M jMJI jUjI Oj^ 4j^L^JU i^LvVl ^I^^JIj 




^, J^UuaJI ^'^9^' ^ T * *^ J** 1 

,/tUjjJI Jjj-^ 3 ^ u^J^ j'^J^^-^y l^jd^ 'OtJ-*? 1 ^ 3^^ o^- 



I 



*1 J] :^»-*JI whit* U41 LU* 

• ^ tu> jjjl^i^j 'U^V-^^ 3 ^ U,Ai^ ^>i^Jl v^m! Lnj&j^ 

2Lilu>JI oLu£^ aIju^"' i' ^ ii ' ^^ ^laitl^l ^ ^jX> JA\ ^Cul\ 

***** i * ■* 

4_x-jLuj>iJ i *— *- " *■* - 

\\ (*^*J*A\ d^^ 1 O^VJ f ^^) ^A^ 1 g-^b (t**Jlj M^j 
y& • 1 <V° C^ 1 ^ ^ ! ^ Sj^l S-*i9 -£>LJI l^ U^-A^OJ o^e 
Embryonic 4-uxM t-^ 1 W^ u' ^1 '4-*-^ o^>^ f ^ try^' 
I ^ r . S?l pUiaj-dl ^j i>> e ^^i^. jup oi nj jU"i L^J Stem Cells 

LMJJI 1 J^ ^j ^^ Al <* 1Sl " ^ L4Tjk l1: ^ *^ kJJ AduU Stem Cells 



, 4_j_tLAJ 




Lai i^LojLiJl JL_£>.VI i^$ J-s-J t «j (jjj i (jjjue^a ^ at j mi j tVi < 1 1 ^-xjGJI jLfl I jSlikj 
<L>JLi>i (jl Lgjlj^jj*-* ^j^oj ijljaisfj CjIjjjO L^ls 4jpl£lj| L^LstJJ 4uji **\\ 2l>JL«1I 
JLtJ>-Vl g-t-o "w ^^ 4 *> jl'j-Vi f»Tl-L < ii (jui!j_C V I m^j" uufl (^yl^ ^IjjJI (JiiJl jl JUttl 
u}'L>J <LxLt>JI 4_j>JLjlU {jA „\ jn" mj (jJ 4 j.m.c *1 ^jJaj^JLt (jl 4 ja (^J-M Lr^J *^.' fill 

1 <j j3 j ^Uj 3j^a J£ 4 jU,aH j\j& tjlWn 4jJlx**->JI L^L>JI ^ CjLlu>J1 2L>JLlj« 

jLa ^-I^Vl ^ oLL^JI r>LJ ^.JLJ! c_JUJ1 U .JLoliJI JLl^VI ^ ^jil 

SjLcl ' •• '^" (jjft (jjSLjJ-u 1 A Jjt£j tjiJ V*lH 4je_tlij 4,<V-L>.J L_ju3|^-£ ^j m£jJj J^ <-d]J 

LM-iJI SULl^J! i^JLai ^ JLlc^j .JjUJI ^ ^k cJL* U ^J JJH »Vl 
^Laj ^j i \ \A\ aLc ^ cjjJj ^1 Ashanti 5UUH djjL^> La j_a 4jj mi ->JI 

tLuL£ (jJjVI L^jLp- (J^lj-a (jflj il_LcLjLa lj*^ ** L^J t"< i nn Sju^lj 4jji_^ (^ ^^J -0 

(^ L^JI _ "hj Mir 2Lu/jLtoiJt ^jjj ^^ l?A5 - U^^ J 1 - 11 -^ 'lP'J-^' tl^ ^4jl3 mi ^ ^-U>^^ 
j^clUl (Joj-a L^M-c 4jjlstj« (jVI (Jlj^J { J^\ L y*\jj6)}\ (ja$ ^^ir^ ^P=-'^ 4JL»* 

(jj JJi ^^1 V miVI J^ < _ y ic J^JJ (jl <-'JeJ (Jj->-l tliVjLstja ^jlj tt_iLuaI,l ^n V miTI 

JSL^. j^Lg (J J^Vl Jk j? « juu fju3 <J ^l^Vl Lj!>UJ ^.^Jl jr>U1 ^jl** 
cjjL*^! ojjk ^ j^ ^L ^UaJl ^>o cryl^ -^j j^^' C£*i ot^ '^ih^ 

( jSJj t<Lo, t <i" a 2LL=*-^^a (jJI tltL-oj JLifl ^jl^-pJl ^^Jc. cJjLsuiM Lai ijLjiJVI ^£. 
\£j)XuA\ (j\c 4_usL>- i4_jL4Jkl ^j^a L^J U i4jj*lu1\j (jl «u5stl ^^^Jo <JJa3 4_^jLl^>JI tljLUJI 
^ U^j^iaja u Aum JIJjjJI (jl^ laSlibj .(jLl^VI LT Jk C.njU I jj Lu^ tMgjLrt">Vi 

.Sjj.»">tt,( ^>J£. xjllUJIj jlj-uaVl &A 4_JL>- 4JLSaJl (jl * I \jum (jl^ajVl 




y^U^a*^^^ 



L^jg i.Vi ^,111 4_uljjJI SjUI f^«j^_A jjb ajJu_>JI t(Genome) j»>u->> 

4_uljjJI 3_sUl *->*-> L$_J} L^Liaj (Genes) CjISjjII J£ jo «^"m ^yfcj i4_JL>Jl 
i * i^\ V * *_jjL5j La (jr^ 1 l£j m'JM >j < l-^H ^ollstJ .CjIjj^JlI 4JLLaJL4J 4_La_pJli 
< p ^Jlj AjJLt-^TL 4.1*1 pit, I 4_jj|jjJ| SjLJLI fjj*_5B^a £y» */ ^ JjIjlj (jyJbj i4jjj^j uaJl 

.(Base Pair) ^jlc.1^ (j^Lut j? rjj ul^ ^ » ^ l£jLouj 
ajm ^tl 5 A j^jj 4_J_j o^J^d l£^ (*i*ll i (Genomics) 4>*SLt-4^JLt->> 

♦ SoliJI L$j^>u ^pJI cjLujjjJLI (^KJl f<)^->ll :(Proteome) j*^jjj>j 
oLLuj^-JI 2LLjJojj i_Uj (j^jJu ^JJI aIaJI t(Proteomics) ^^SLya^ajj^j 

^jIoajS^jj J<iL£ <^j-*-« (>» ju)j t jliL»^ Jxjjij u*3j>j « Enzyme ^jjjt 

*AiW £^ Wj V^ 1 U^? cr^ 

(<■'.'■*" «) jL"-^ J-^-.tj ^uJJl :DNA Polymerase « i.£. ^ « J 1 3v-*b (^Pl 
4 uaL^ cjUxjj^j :DNA Restriction Enzyme « L^. a » Jl ^Ui (*jJjJ 

Cll> i3jjut_jj £>^L_a1 ^^ « 1 ,(j . J)> Jl »Urtt <:L»1«J1 \ $ <i JLtc'i-lu-J i L^l^LJIj 

t-*jjp jl t£i$j jjrm *>■ ^ cjIj LJ^JJI <,.i njJ iSequence ^jLujI^I m\tu 
(j^Lo^Vl ^ >i£f jl 4.1. mI ,» ^ jij^o ^ j 1 < ^>^ Protein C&h>* 

(Jjj-Ld £>£. cAJji>Jt tjr^ ^jnaVI ^psLoivVI ^jLjlJ J^scj i^j - *-*^ M^ cr^ ^J* f J a *^^ 
4^cjV ( pJ -Aj tTCjUj >.u.,5T^l) aj'm -*Jj ^j-a 3j— ijlJLl 4 <iU<11 ^^ Cj1jl_jjjJJI £JL-j3 

. 4_iiiJl 3Lx>.j ^fa-'O-) f^SLsbjj ^jj>-I LJuUaj L^Jj 4_tl>Jt ^Lui 




cjUi^LlII L^j f«>p3 c ^}\ 4-L.U-tJI »(Gene Expression) <jJulj>J\julj-jLjJ\ 

^jjjjLII (_yax— >JI (_jt">* "T <(4j£.L_a]l Jp«3LLi,M Aj^Lt->J I Jj—LdLLo ^^yi 3^_Ji loIJ 

i_uljj 3jU oLj}L>. J-^^kj (jljj"** ^(Transgenic) ^\j^j^, CiLA j\ tf^x** 

(jja j I j ui .J I jj^a 4jjIjj 3_lLa 4_jj|jjJ| ^j-^- (jlj^AJ'l jJji^J JL9 <JliU,l (J^-^> (^ £ - 
(_^ia-*_jJ) Lgj Ljlki (jr"' C^ JL5^ (J\.i.u '*■")' (3j-*3 o' *' fll»n (j la.fteJj <A-ul^>ijl 

4 n ■ "ijJI ^Sljll J*^k3 <p]| ilsjUiJI ,(Genetic Map) SL-^ljj 2UbjL^ 

p lr\*,„fl (jSLal 9tjuD^3 4J^_uL<5 4_LdjL>- («-"J (j^ ^LjjIj^JI 5^ A iiJl cilfl Jbu ^Lj*LljI 

♦J-CJ j*$J (J£ (jy^ AjSljiJ (J^>tJ (jy^ <tflLu3 Vl^ ^jiltl 
J-Aj *^>tJte_ uj-£j$\ ^yot) <iit,1 i^j-iJjJI ^jfjJJl ^jr^o *»Jl ^1 t(DNA) I *4j *^ 
4_ulj,^J| CiLo^LlM J^cjcj (^jJI j-Aj <2LiliJI 3l^j Ji-1.1 ^ Sjtjjvjll 3jUI JSIAj 

.^J1 (j^KJl ^ SLpJI ±4U o*. 4Jjj-J.! 

4jsa_jj ui jjja (jj^ILj 3 jl_c j-Aj t(_ y jjjJI (^jjjJI (j^i o >JI jl i(RNA) 1 .£ .j 

^j^JL*. (iaj^_Ji jj^a (jj)^>" J (^ JlII <( I .£j . J» Jl (jx. (-JiJUt-j dJJjLJ J-^J t3jL^>.l^ 
jK tit\\ (j| IJl£.Lo « I .(j » J» J I 4_uj 4jLJuj ^j^ <Lulj<i j*C 1 1 4-jJuJI La! - 1 ^^1 >>** 
^yia (^jJLatj V j $ > uiUJL^j (Ribose) Jj-aj^JI jjfc 4_f_jJ^j fjA J^-JLJ j^JJI 



Cr* 



(j^i 4_>.LljJ iSj^=^ 5_ii>Ji « f . (j . j» . U l^j^kJLj <U j-ajjj (Uracil) Jj^Jjraj 
. (Transcription ^.cmiTI 4jUtj ^j^-wo U JMi- («! *o •->»-!' t>° l^') ^^jj^' 

(4jjj_>s jj^ ^j^a *:IjlILjI « I .<j . j» Jl jj^a ^ljlji p_a^J ^_4-oJ ajj 4JL^ (^jLc jjSLiiuj 
(i].j.j))Jl (j^o p^j lJiJI V * jjJ_5j (J^l i_ylc- J^>-£* 4jI jj_juajJI (J-SLcj I Jl£Laj 
4 "i „<>■„■>■ ^3 rtltui plj-iVI aJJt £_ya P^j J$ (jl aLlJI t_tJtJ^ i4_ul_uiJVI 4_iL>JI ^^ 
j tr\ ^S (j^^J CjU(_^j>J1 djLA (Jjio (jl (jyll SjLiiVI jJljsoj .(^-oL^ LTpJL>^ (jr^i 
. Jljj^iK t 1 a^f I 4jljl^j ^yJI CjILcj j JLoj J-Aj « I . (j . J)) Jl CjU(_^Jj>. (j^a ^_u£Lt 




Ui3^ Cy* « f -0 * ■>» J1 *l£>-^ ( -* J ^— ^ '(Double Helix) , hr\ Ms ul>W 

<jrUjf) J-^J^I i-UJ^/l JlcIj-SJI JL>-1 (j-o L^La JL>-ljJI <-alLlj t Cj I JLu^ j K 1)L 
tjV T'jJijJU ^J^l^W (( ' *(j * ■ i)) -^ *l£3 — °!" i -^- u ^3ri3 • t - J ' — ** — ""J ^ ^J a 3 Lr^i 

to! rii^.11 4j1jj t>t 4jj^JLl Zu^LuiVl 3jls-^JI Jixj L ^>^ i(Gene) 2£j>ti 

.cLu^/l ^1 <jLVI ( jja J <T< m (jpJl 4j^jJLJ|j S.LrtjhjJl CjI <iir-Jl (jji^. i£j?i-Vi (jr^J 

tjr 3 4J1 {C,\ , JJ— scaj jj-aL^ (^ljj^j *Jju3J ^-L-UjI ^j_C 4JjJ_j-uJL1 Cj\_ajl*JU t _ T l^. 

. tJA^j^J <J^ 3jL>*ij 4jjj>s lLILLa ^>-J^ 4t\-*\\ (Ji^lj 

JjV c,.n ilr^l ^1 ioLjjjJLl <j_« p^J ^^^ t (Oncogene) SL-ulIa^ m3\»^ 
(Proto-Oncogenes)(pjUi j? ^s-SUt ^ j j *3 j?) 3; nU i ^ jlr Jm ->. ^1 ^1 

»4_jjLuuJ jM ^jLkv-oijI CJUja-a CiJ^o-m 

^ J^-jlj (j^l 4 j mLuiVl 3ju^jJ1 JiUj jjfcj t(Base Pair) ^jlcLS^jj* 

i^jjjJLjLtij jl (J^*jLj t(jolj_c. i(_^LJjl :4_jJLjJI ^jil^VI JL_>.1 4-ljXjJJ ^^ <J^Jy 
j^JJJ-IjLuuJ i Lol (ji_4jlaJ| *ua 77jljJu £rUJ.}^Mj «A, G, T, C <— 3j_>-2Lj L4J j-ajj^ 

.4_u!jjjI 5^.d rlilu ^a.< <ij 

c-*-^jj ^ Ji^ju L? l!l 4-jjjLjVI ^LlJ! Sjl^j (^a^i (Nucleotide) 3JLuj>J • 
^Jjj-uIjjj it^olj-c. tt^r^j^T _ « i .^j . j» Jl L;r ^ ^jjjIuL-u j I £J\-*jLj (^jrylj^. i^^ujU 




■^ •* ** M 

.a I (j j)> Jl _jl « I »(j * J» J I oUj^jjj. J^LujTJ ^)^>t jj Lgju&AJ 

<j-Ll2J aj V " , ,n ^1 Sju^I jjj>j t(Kilobase kb) (3-Lil)3JLcLJ&jJU£« 
fj^\ 4Js\ niH ^£. Sji t . r jjj>j :(Megabase Mb) (*_j .f ) 3 J-cUa oj-*l* • 

j>UI 4_cj-4j*^a ^1 JL^kJI (jr* <(DNA Sequencing) gLp.Aa iQlmliw 

3ju>^jJl (J!Lftj <_^JI) CjIjl^^-JSLjlII j) (j-u-j-u^l c.<-lJjJ 43j_*_<a I ^"U, »lj > V^j ^^Iill 
**«t^a jl 4_i^A_4 4jj^a t_-tj£p ^3 (J^-JU (j^i « I »(j * -S» -Jl ^L?^^ Cr^ ^ j<»L_u2m 
*j»>J1 t^^^W O' '- )LJL ^ <*-*■* ajjLiaTI S^ljJa jl 4 1 r,dl miTI 4 jl o C-j .« I .(j . «i» Jl <j--a 
3Jl£.Lul4JJ 4-jjljLLc ^^ < nj (_^»L»- tJL^LoJ jl 4_t. ta ft SjLoJ 4-j-lSjj 4JSj-«-a jl^-U 
JUj- oi **( tl 4-JLj^aj ^J^l * "tl TuL-ILt ^J-JLteo (*i£9 '4 uoL>Jl (J-iLoj^j jfl (jii tj 

(j^Li^Vl ujjjj t>-aj (jt £jUl uA < L <i -v i (Gel Electrophoresis) ^Lj^-^JI 

(jrGj^-JI 4 1,, 1 1,, i 1 i^ut ( 35Loj3 ♦ L$LL>J» jljJtl «f .<j . J» Jl 4 tU"^ ^ 4_ajjV1 
4_j_tSjJj ^^^ (J^JLJ (_^JI 4—u-ya jfl i _y^j-j^j> t }\ <.<_lJj3j (J.<.i,il ml 4_£j_*_«j i£ol»JI 

♦ (YiJSL^JIjJ^I) 

jl j-jIjj :CjLajLHJI (jja (jrUi^J ^ ^jji^JLl « I .<j . J» oj^li »(Exon) jj_>»jL>. 
tfjLA J^Lduj ((j^JJ^J ^1 /«J>^_JJ LaJLjljj « I *^j , j» ^j I , g V ml /*Jb 4 1 mi 1 uj 
^Ij CjUj) iu^VI JiieJu ^1 tliLuLl^Lj C*Jj>3 La I jj SLI^ 4_jlou cIjI t)l""tl 
^^ 1 ^ "< <i "v-jG ajj *2 (J^-Jj (( l L) *J B -Jl cr^ ^ < n "i (jT-jkj '*— iUj^JLiVLj t _ y ^-,t.Ml 
CjUjjJII (j^aAJ ^^ ^JJtuIujJ 4jjjJL1 4_iIj £y* j_iSVI ^.j^>JI jJSLlj ^-Aj t^Gj^-Jl 

o^j ^-illj cjUj m><VI Jlit^j (^JJI «1 .£> . j» Jl ajLjj j(Intron) ci^*-^ 
a^^^l 4-uU^t ^UUI ^3LJI <ya Jj*UJJI 2LjSUj «Kj .j» Jl ^ 4J!u^ 

4^t-uslj j-j-C 4 <i V i rt II CjuljLjjJI ^Jufc 4 rt j fc>J|J .(jOj^-JL 4JlL4-jJLlj 4-jjIjjJ| 

.((jj^uS] Luaj| jJaJH .«J1jlLI 




<*uh J'v mi ij 4_JL>JI « ! . j . .>» 4 j<; ^ J^ —j j ^ tl »(Mutation) 3>i 
i(DNA Polymorphysim) « L£. i » J) ^JSLuJI a JUuIll jj ^m j \»-« ^^J 

£ya i n 1" — sc-j 4 — SlaJJLl a J 4] 4_jj — SU.I l_3j^ >J1 <jf ^\ <3j ^-lj 4_j^ tlo 

CjI—jJuoj ^^ *J ->:■-**( kiI (jr^-^ ^iUilxJj iSj—i^^/l ^>u ^ **( ^ j J—*-* {j^ "* £» 

.4_uljjJl 4 a ts\i ll 

i(Single Nucleotide Polymorphism SNP) J15L£SM5.vt * "t»3.LM>tfl 

j if) ^r "1 1 1 IJlA iAj_Lt^>Ol (j-a 4JL-Ljt -o (^^.^LLa ( _ T 3 3ju»»l j Sjljjjj t_ < i <ni jjjxj 9-Aj 
j, ui.jJI -i!>J9f j-J-<U l$JJI j-A |^gj mi Jl ^j-U->Jl (jJaLU (^ ^jL>-VI (jr ^j^>^\ 
Cjl_3ej| cIIlLAj iA^Ju_j>J| ^3 4_^_^_jo cJljLLdj 4J 05^ JL^^ \j^* * (j-£- f>^ <^> * t * 

(J^jjLxLt jjjftlu (jt^II^ 4 a IVu t, I olVljS miTJI ojla j^j i^^jiJL (JL>J,I 1 jla ^^^ 3^>jj^ 

Chromos 4j_Sj^i.yi 4^K1I ^ L^L-^I ^j^jl^ ^*^ i( Chromosome) ^Ln^ 
oj_A 3jj a ^j-o ^-jjj 4_j t> ,a (i "(tl (jl— s I j£Laj ia i« -vjl ^ t"> j Somaj (j^Lo ^^^.Juu^ 

^Jb (^yjLj-t-aJlj .CLiLuLj-t-a 4_jJ^jlIL C<j <j.m tlUJJj ((j^JlJI ^i^ 3j_ii_uaJ1 diU^j^JI 

(Metaphase)MjJJl (jlSLL! (^-a CjI j ; j i^Mj .4J£U-4 4Jj3_l3 4 jl r oi^ d>j^ 

^jJL>u 4jfl_LL>ii l l 4_»_>J1 CjLuI£JI plj-il ,4_uljjJI CjI^sjIaJLI ?> jq -v ^^^i^. \S$ " "^j 
JJLjJL (jr «j_«_uJ L-d I JUbj (CjI..j it j irtll ^j^i 4 iii",V a j1jL_cl ^1 r. LaLj^Lj>- (^ 




•^ogjuaJI jjosJI 



j-uj 



XJL4J I 



(Jj_3. t.rtllj « f ,{j * j» _JI jjc <_acL-uaJU tia_»_>J1 lJLA j-£Jj 

4_jjJu <j£-4J ^ *-^LJjJ_9 i< ^- i !j^'l <— sVl 4_cuL- *SlJl ajj ^cw 3jUJLC CjIj_* <L_to-aJ 

gjj fOj I j j *q j :(Gene Therapy) ^L^^^a^Lxtfji^Dj^Xi^L^L^ 

(j^gV <*ii Jll£. <LjL_Lia-fl 4_jj^ja tj <a C ■»• "*■ < ^ " * oft t^Jjr a <Joe_jJ 4 *». jl < » 4jj>j_ja 
4jlJu t^^yAalojJI I (jl<ir ^d JLir jl 3j <it-n 4_ijjJU tilt 4jLus| ^^jLlj ^y^jj^a 

Uj*-} <**> ^5 4„ <i j 1 r f J I 4_»j^JLl Tj-'OjJ pjj lO Ti3 «^-i. i^^JLl 4_jjL>. ttj-tt <^a*t 

jl JLaj CjL<-uJ^-_j_JJI jj^j 1 1 AiJL.Tr **<■<„ »1 1 (j *f flj 3JuJl£. Jj^Laj c_jLc*aJu (j^ait 

4_J_*SUI tiJjJjjj 3jl — Jail <Lj ujJj-j n!l CjLjjjJU (J'j-J <JU— la- t Lxiljj (J 

jljJLl 4 — q.-iluiJl 4jjjJII (JiJ JjO «USLaj i^\ (JHJD J ^ L - J ^J>— ^ <Jh° 4_j_bL£L}| 

•(J^ir^ Ly V u ° L^l W^i 

ju>.L ^JJ! «l * j . -i» Jl <j-« 3jL* £y£. cj\ i r jjfcj i(Plasmid) jl-c^-lj^U 
(jiajLjj 4^o1jl>JL! ajjI^>J1 L)^^->- (^& t_y <<tyj u^-^i •-*-*■ 'j-*-* lt-^J <3jj1jlII (JSL*!/ 

L^jji^j ajj tjt£L&j ^bj^uSLiJt 4 t JL>Jl ^ (.clSm ijl (Jj£ 1^ i nn i cJlcLloj 3jLc (j^aj 

<h7 1^. LjjTtSL i t \ QjJZLijuja v_3 /cALuiJ <ZjLjjij^o ^Jui ^^ILstj <Lt1 L^Jua 3^_u^ (-Julio j 
LfcJL^.L (^oJl 4jj_o_j>J1 CabLuaXI l)!-^ <J-UJJj . <jg_L-->Jl obi, trill ^UajLS-A 
JoLiiil 2LatjaJ LilJIsj t^l^jJl i^lyjLaa JLlij JJ3 oLL^ll^l 4J*Lv ^ ^LuJVl 

(iLoJjjJI <jLb 1 ^ 1 4i n *i < fir 1 trVt jl (jrLc 3j-iLa L^Jij « i • j * -i» -II (j>» 3j_jJLjud 
jo <>> La>j„j-L^j jIjJLI 4 tUrttl tiilj JU>.jLj LiUjj ^;j_j*u «l .j . j» 4 ♦ U^ 

^j-^a cuj 4_l£. (_*jjX. «l . j . J» 4«!n^ {J lr (^jl_>Ji Jj a < it^LJI Ijufcj) Jij<> t ^^LjJI 

JaJu tilli J-ajj (Recombinant DNA Molecule jl jH^e_^Jl ,v ,.j o im>L-iJ< 
llU jj * I — ^ " j 3JL3j L-^lj—c jjo tiJU j ji ±j jCcj (^pJI ^- m it! cjijL—iLd ^Jj 




L^_j_j-^jj i^ ^U , ,. Jj LjJiSLJI (j-a j-JLjusI CjLwjji^-xJUI t(VirilS) ^uj^-ti 
^ Y (jjJ-x) CjLjjjJ.1 jj-tt (JjI^ JJ-C ^£l (j;^_l_>oj i,Jj^^l CjLuISJLj 4Jjl_JL-o 
4_cLiU ^nii'i (j^jfj-Lfl 1 f) jlr (JLj_aj 4_j_cL>Jj , VI CjL^uJ^ j n 11 JlLc JL>J1 itJ Jt> 
. 4<ij<>iU 4_lL>J1 aj m-v *_a 4_uljjJI L^jjLo r-LoJul ajj (jl JUu L^lxlj jjI£jjj 

i(Prokaryotes) ^^JJI cjLoju}U=» ^1 u «ln cjL£L£ ^j :(Archaea) LjSji 

, 4_L>. L_uJ I *_lj1_ljJ1 

3^jj," (m *> 3j-jJLud 5jj^ ^yAjiCCaenorhabditis elegans) a>5L*_U)1 5jj^ 

Jl_lS_5LjJI 4^u_lu 4_pJ1 CjLljLSJI ft^Jl ^-&^" -i*-*-*^ (j^ jj^*-^ '-^J i4jjLuJLl 
GJJbj . 4_j_cIjjJI 4jjJl]| jl <t <o j^Lua^i A^ki Ct^J 'LH^J^ ^^*J Cr^ ^J-^J^li 
t^flf ( _y^j-A j_)ij « jU" , ,." j^jkj 4_jjudjVI S^SJI (jlS <ii *_»j ^yJlj^x L.ijj^n" SJijJlII 





•w 



ti_xiajl l_<jj-*j . 4j>$7)°i 4jjL(La (4_ulj^JI 4_*-oJLl^JI iJjLjlIS JL» JN - 4 JL«^»I f ) ) 

, Y • • * (j-ujU * y jjlaJI * £ jJUJ.1 
.(Y- • ■ ^U 4^L ) L,^ 

i4_3j—«JLl rftJLc 4l uJ.r n t((^j mi J I AJ-Llj>J' p-j^_JiJ, 4_J — £.Lc-J-->- 2 1 J 4-..L C ItJl 

jjJI^jJI 4_^>.^3 <mv tCu^U! ^I^tj jjJUl^ ^LiiU ^>J1 f>J.7»tl 

f 

. ) it- ll(i,*o JLqi>.I 

A. *\V^\a\ , U .i.j "11 ^__36_±j| Jj^ Mit ^ ^ j'^y* '-, JlS-1 1 i « 4-J-ltjj^>J I j 4_jj>- jJ j_j_jJ 1 

.mv ,(2LJtLdl 4*^JI 

. Y * • * Ljjjj^j t( J) MiaJ iC-jjJiJI l_jLi£J! 
a-la|j-jI ^nints^ a 4_jj^>.jJ («4_jj1JlJI 3j_l-*-uJ| i^jJLt_>Jl» i<-JJLj^lJL4 fV) 
_ cjIjVIj (jjJuiJlj 4-fll.Ji "ill £jr ! ^DJ-Jl (j-^J »«-U *4_3^_«JLl f^JLx. 41 < n,l <» *^q ^ 3 

.Y* -1 t YV0 jjuk^SLII 

. 1 <W .^jnjSJl .^.bVlj o>^b 2LaL3ilJ ^J^l ^pi^J.1 
fJLc (t^ ,71, «1I (j^OJl j> 4^.jJLl j^Ulj (DNA) aL^U^^U^) 

. Y * • * j^iuJj /jj^I i^LlJl JSjLfcJI iY^ JlLte.a 'J^tJl 
_ (J;J-lL>lJ[ «^jUTI (j^jo* ( j^^ol^)) tL.i iiVt^J) j)j d.^i JL»J»t j Lr^ lJloi^J ( ^ * ) 

. ) ^^^ t4_i_tuaL>Jl 4juIaJl Cjj^^jj _ (jLuJ 4_p£Lo i^jXl 
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